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1.0 INTRODUCTION ‘, 
This report presents the current situation at each of the four remedial investigation and 

feasibility study sites at the Naval Education and Training Center (NETC) in Newport, Rhode 

Island Figure 1). The Remedial Investigation and Feasibility Study (RI/FS) is being conducted 

under contract N62472-86-C-1282 for the NORTHNAVFACENGCOM. TRC Envirorrmental 

Corporation (I’RC) was authorized to begin work on the Phase II RI/FS Work Plan on .August 

6, 1992. This Phase II RI/FS Work Plan addresses the following four sites: 

Site 01 - McAllister Point Landfill 
Site 09 - Old Fire Fighting Training Area 
Site 12 - Tank Farm Four 
Site 13 - Tank Farm Five 

Previous investigations at NETC Newport included: an Initial Assessment Study (IAS) 

in 1983; a Confirmation Study (CS) in 1986; a Closure Plan for Tanks 53 and 56 at Tank Farm 

Five in 1988; and a Phase I RI/FS investigation completed in 1991. The Initial Assessment Study 

(IAS), conducted by Envirodyne Engineers, Inc., St. Louis, Missouri, for the Navy in 1983, 

identified sites where contamination is suspected to exist and which may pose a threat to human 

health or the environment. A total of eighteen potential sites were identified by the IAS (Table 

1). Six of these sites which were judged to require further study and were investigated under 

a Confirmation Study (CS), conducted by Loureiro Engineering Associates, Avon, Connecticut, 

completed in 1986. The Phase I RI/FS investigation was conducted on four sites. Three of the 

NETC sites, McAllister Point Landfill, Melville North Landfill, and Tank Farm 4, were 

investigated in both the IAS and CS. Tank Farm 5 was studied in the IAS, and tank numbers 

53 and 56 were extensively studied as part of a tank closure plan. The Old Fire Fighting Area 

has not been sampled or extensively studied. The numbers for the four RI/FS sites were 

assigned during the IAS and were retained during the Phase I RI/FS investigation for con:sistency 

and to avoid confusion. 

In April 1973, the Shore Establishment Realignment Program (SER) resulted in drastic 

reductions in Navy personnel at the Newport base and initiated the process of excessing (selling) 

large portions of the base’s real estate. Disposition of each of the five RI/FS areas by the 
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General Services Administration (GSA) is pending the results of the IR Program. The status of 

the eighteen potentially contaminated sites is presented in Table 2. 

The entire NETC was listed on the U.S. Environmental Protection Agency (EPA) 

National Priorities List (NPL) of abandoned or uncontrolled hazardous waste sites in November 

1989. The NPL identifies those sites which pose a significant threat to the public health and 

environment. The four RI/FS sites at NETC (McAllister Point Landfill, Old Fire Fighting 

Training Area, and Tank Farm Four and Five) are currently being studied (Phase I was 

completed in 1991) by the Navy under the Department of Defense Installation Restoration (IR) 

Program. This program is similar to the U.S. EPA’s Superfund Program authorized under the 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), 

as amended by the Super-fund Amendments and Reauthorization Act of 1986 (SARA). 

A Federal Facilities Interagency Agreement (FFA) was signed by the Navy, the State of 

Rhode Island, and the EPA on March 23, 1992. The FFA outlines response action requirements 

under the Department of Defense Installation Restoration Program at the NETC. The FFA was 

developed, in part, to ensure that environmental impacts associated with past and present 

activities at NETC are thoroughly investigated and remediated, as necessary. The four RI/FS 

sites and the additional six study areas were listed in the FFA (Figure 2). 

The fifth Phase I RI/FS site not listed in the FFA is Site 02, the Melville North Landffl. 

The non-NPL status of this site and its resulting exclusion from the FFA, is due to the site not 

being owned by the Navy at the time of the NPL listing of the NETC. However, the Melville 

North Landfill site is being addressed under a Phase II R.I/FS. The scope of the Melville North 

Landfill RI/FS is presented in another work plan. Six additional sites (Tank Farm One, Tank 

Farm Two, Tank Farm Three, Coddington Cove Rubble Fill Area, NUSC Disposal Area, and 

the Gould Island Electroplating Shop) or study areas (as referred to in the FFA) are also 

currently planned for initial investigations under Study Area Screening Evaluations (SASEs). 

This report is organized into two main sections, NETC Background, and History of 

Response Actions. The first four subsections of the Site Background section address the regional 

physiography, geology, and hydrology of the NETC, as well as its general history. The second 

section, History of Response Actions, presents a chronology of environmental regulatory actions 

which have impacted the NETC and the Navy’s response to those actions. 
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2.0 SITE BACKGROUND 
, ,..,l - 

This section presents a review of the history, geology, and hydrology of NETC Newport 

and the individual sites being addressed in this investigation. Extensive information in these 

areas has already been gathered in the BIAS (Envirodyne Engineers, 1983), CS (Ioureiro 

Engineering Associates, 1985), and Phase I RI/FS (TRC, 1991). Therefore, blocks of text will 

be incorporated from these reports and referenced with a “IAS” or “CS” and the appropriate 

reference page numbers. 

2.1 History of the NETC 

The NETC is located north of Newport, Rhode Island, (Figure 1) on the west shore of 

Aquidneck Island facing the east passage of Narragansett Bay. The history of the base is as 

follows: 

The Newport area was first used by the Navy during the Civil War when the Naval 
Academy was moved from Annapolis, Maryland to Newport in order to protect it from 
Confederate troops. The Naval Academy operated at Newport for about four years 
before returning to Annapolis. 

In 1869, the experimental Torpedo Station at Goat Island was established. This was the 
Navy’s first permanent activity at Newport. The station was responsible for developing 
torpedoes and conducting experimental work on other forms of naval ordinance. 

In 188 1, Coasters Harbor Island was acquired by the Navy from the City of Newport and 
used for training purposes. In 1884, the Naval War College was established on the 
island. A causeway and bridge liig the island to the mainland was constructed in 
1892. In 1884, the USS Constellation was permanently anchored as a training ship for 
the Naval War College. 

The Melville area was established as a coaling station for the steam-powered ships in 
1900. The Navy purchased 160 acres of land and constructed the Narragansett Bay Coal 
Depot. With the advent of ships burning liquid fuel, it became necessary to add oil 
tanks. Consequently, in 1910, four fuel oil tanks were added in the Melville area. 
These tanks are still used today. 

In 1913, the Navy established the Naval Hospital on the mainland of Aquidneck: Island, 
directly adjacent to Coasters Harbor Island. At this time, the main hospital building was 
constructed. 
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The outbreak of World War I caused a significant increase in military activity at 
Newport. Some 1,700 men were sent to Newport and housed in tents on Coddington 
Point and Coasters Harbor Island. A bridge was built at this time connecting Coddington 
Point with Coasters Harbor Island. In 1918, Coddington Point was purchased by the 
Navy. Much of the base organization was then transferred to Coddington Point. During 
the war, numerous destroyers and cruisers were fueled by the Melville coal depot and 
fuel tanks. By this time, a pipeline had been extended to the north fueling pier and two 
additional oil tanks constructed. 

Following World War I, fuel oil gradually replaced the use of coal by the Navy fleet. 
In 1921, the Coal Depot was changed to the Navy Fuel Depot. In 1931, the coal barges 
and coaling equipment were sold to the highest bidder. 

In 1923, some two hundred buildings, which were part of the emergency war camps 
established on Coddington Point, were stripped and sold for scrap. The station was put 
on caretaker status in 1933. The base remained relatively inactive until the onset of 
World War II. 

Reactivation of the base occurred in the late 1930s as a result of military build-up in 
Europe. Just prior to the reactivation, a 1938 hurricane and tidal wave had destroyed 
or severely damaged over 100 buildings and much of the sea walls. In 1940, Coddington 
Cove was acquired for use as a supply station, and hundreds of Quonset huts were 
constructed throughout the base. Additional barracks were constructed on Coasters 
Harbor Island, increasing the base housing capacity to over 3,500 men. Power plant 
facilities were also constructed at this time. Coddington Point was reactivated to house 
thousands of recruits. The Anchorage housing complex in the Coddington Cove area was 
constructed in 1942. In the Melville area, additional fuel facilities were constructed 
along with a Motor Torpedo Squadron Boat Training Center and nets for harbor defense 
were constructed. Tank Farms 1 through 5 were constructed during this time period. 
The Fire Fighting School, Fire Control Training Building, and the Steam Engineering 
Building were constructed in 1944. 

The Torpedo Station at Goat Island was very active during World War II and had 
expanded its operation to Gould Island. The Torpedo Station employed more than 
13,000 people and manufactured 80 percent of all torpedoes used by our country during 
the war. The station was the largest single industry ever operated in Rhode Island. 

Following World War II, naval activities at Newport converted to a peace time status. 
This resulted in a reduction of naval activity. Some 300 Quonset huts and buildings were 
removed, and the entire naval complex was consolidated into a single naval command 
designated the U.S. Naval Base in 1946. 
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The Naval Base adjusted to its peace time status by increasing its activities in the fields 
of research and development, specialized training, and preparedness for modem warfare. 
There was a brief period during the Korean War when some 25,000 sailors trained at 
Newport. 

In 1951, the Torpedo Station was permanently disestablished after 83 years of service. 
Future manufacture of torpedoes was to be awarded to private industry. In place of the 
Torpedo Station, a new research and development facility, the Naval Underwater 
Ordinance Station, was established and given the responsibility of overseeing the private 
contractors. The Officer Candidate School was also established in 1951. 

In 1952, the Training Station and other naval schools were disestablished, and the U.S. 
Naval Station and the U.S. Naval Schools Command were established. 

In 1955, Pier 1 was constructed, with Pier 2 being added in 1957. Newport became the 
headquarters of the Commander Cruiser-Destroyer Force Atlantic in 1962. Some 55 
naval warships and auxiliary craft were homeported at Newport. New housing and 
bachelor quarters were added in the late 50’s and early 60’s. 

Major expansion of the Naval War College occurred during the late 50’s and early 70’s, 
transforming the college into a major university. In July of 1971, the Naval Schools 
Command was restructured and named the Naval Officer Training Center (NOTC). 

In April of 1973, the Shore Establishment Realignment Program (SER) was announced 
and resulted in the largest reorganization of Naval forces in the Newport area. The fleet 
stationed in Newport was relocated to other naval stations on the east coast. SER 
resulted in the disestablishment of the Naval Communication Station and the Fleet 
Training Center and related activities. The Public Works Center, Naval Supply Center, 
Naval Station and Naval Base were absorbed by NOTC. In April of 1974, NOTC was 
changed to the Naval Education and Training Center (NETC). 

The drastic changes which resulted from SER caused a reduction of Navy personnel, both 
military and civilian, in excess of 14,000. Coupled with the reductions at the Naval 
Construction Battalion Center at Davisville, and the closure of the Naval Air Station at 
Quonset Point, SER had severe economic impacts in the Narragansett Ray area,, 

The reorganization brought about by SER resulted in the Navy excessing some 1,629 
acres of its 2,420 acres. Some of the land has been leased to the State of Rhode Island 
pending final sale of the land by the General Services Administration. Table 1 @lN IAS] 
shows an area by area breakdown on land holdings prior to SER and following. 
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The Navy also leases 44 acres of land in Coddington Cove to the State of Rhode Island 
and Economic Development Corporation. The state has subleased this property to a 
private enterprise engaging in shipbuilding and repair. Available information indicates 
that the Navy intends to reclaim 41 acres of this property prior to mid-1994. Also, a fish 
food processing operation utilizes the cold storage warehouse in Building 42 near Pier 1. 

The above information on the history of the installation was obtained from the most 
recent Master Plan (NORTHDIV, 1980), the 1981 Annual Report of the Navy in the 
Rhode Island Area (NETC Public Affairs Office, 1981), and the Command Histories at 
the Naval History Office in Washington, DC. 

(IAS, pp. 5-6 to 5-14) 

2.2 Repional Phvsiographv 

This section is divided into three subsections: climate, terrestrial features, and marine 

features. Regional geology and hydrology will be addressed in separate sections following this 

discussion. Additional site-specific studies regarding site terrestrial and marine features will be 

performed under the Phase II Ecological Risk Assessments. 

2.2.1 Climate 

The climate at NETC Newport is presented below. Much of the climatological 

information was obtained from the IAS report, and is referenced as such with page numbers 

which follow excerpts. 

The climate at NETC is greatly influenced by its proximity to Narragansett Bay and 
Atlantic Ocean, which tend to modify the area’s temperatures. Winter temperatures are 
somewhat higher and summer temperatures lower than more inland areas. Winters are 
moderately cold in the area, and summers are generally mild with many summer days 
cooled by sea breezes. . . . 

The average annual precipitation for the area is 42.75 inches, but this has varied from 
as little as 25.44 inches to as much as 65.06 inches. Measurable precipitation (.Ol inch 
or greater) occurs on about one day out of every three and is evenly distributed 
throughout the year. Thunderstorms are responsible for much of the rainfall from May 
through August. These thunderstorms often produce heavy amounts of rainfall, but their 
duration is relatively short. Summer thunderstorms are frequently accompanied by high 
winds which may result in property damage, especially to small boats. The average 
snowfall during winter is close to 40 inches, ranging from a low of 11.3 inches to a high 
of 75.6 inches. February is usually the month of greatest snowfall, but January and 
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march are close seconds. It is unusual for the ground to remain snow covered for any 
long period of time. . . . 

Severe weather from tropical cyclones (winds 39 to 73 miles per hour) and hurricanes 
(winds greater than 73 miles per hour) is a serious threat in the area of NET(!. The 
probability that a tropical cyclone will invade the area is one in five in any year, while 
the probability of hurricane force winds invading the area is less than one in fifteen in 
any year (Outleasing EIS, 1977). The most damage from these severe storms results 
when they strike at high tide. 

(IAS, pp. 5-14 to 5-15) 

2.2.2 Terrestrial Features 

The topography of the NETC area was shaped by the bedrock geology, glaciation, and 

recent erosion. The bedrock geology controlled the locations of the ancient river valleyIs which 

glaciers subsequently gouged out of the bedrock. The hills are the result of bedrock highs. A 

mantle of till, on average 20 feet thick, was spread over the bedrock during the Wisconsin 

glaciation. As the glaciers melted, ocean levels rose and flooded the river valleys forming the 

passages of Narragansett Bay. 

r . 
Elevations at NETC range from near mean sea level to 175 feet in the Melville North 
area. Many areas of NETC have low elevations which are susceptible to flooding during 
hurricane storm surges. The 100 and 500 year tidal flood elevations for the mlC. area 
are 12.6 feet and 15.6 feet above mean low water, respectively. Areas below these 
elevations are subject to flooding. 

Ninety percent of the land within the boundaries of NETC has slopes of from 0 to 9 
percent (Master Plan, 1980). The remaining land has slopes in the categories of 10 to 
25 percent and greater than 25 percent. Maps showing slopes on all NETC areas are 
included in the most recent Master Plan for NETC. 

(IAS, Pg. 5-15) 

The soils in the area of NETC formed in glacial deposits of till and outwash. . . IV There 
are also a few areas with tidal marsh soils along the shores of Narragansett Bay. These 
tidal marsh areas receive deposits of silt and clay during tidal inundation and from upland 
areas. These sediments are deposited along with the plant remains of the salt tolerant 
plants growing in the marshes. 

(IAS, pg. 5-21) 
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There are five basic types of soils at the NETC: mucks, beaches, loams, sands, and 

urban complexes. The mucks are found in tidal flats and inland depressions which hold ponded 

water. Loams (mixture of sand, silt, clay, and organic matter) and sands are found in upland 

areas on-site and generally drain rapidly. Urban complexes are mixtures of natural soils, 

imported soils, and urban materials. 

The flora and fauna of the NETC is strongly influenced by human activity. 

The -southern portion of the base is heavily industrial with machine shops and other 
support facility operations. The north portion of the base is divided in land usage 
between residential, vacant (held for expansion), tank farms, and storage-fueling facilities 
(industrial). There are no land areas on NETC which have not been disturbed at some 
time during base operations. . . . 

Southern Rhode Island has relatively few forests of mature climax successional stage. 
Fires, logging, and the agricultural conversion of forest land prior to the Civil War have 
greatly reduced the extent of climax forest acreage. The predominant forest vegetation 
in southern Rhode Island is that of abandoned fields in early successional stages, and 
forests of immature hardwoods. Pure stands of mature softwoods are the least abundant. 
s . 0 

The upland vegetation within the NETC is restricted primarily to perennial weeds and 
grasses. The majority of trees is located near residences, drainageways and around the 
tank farms. The upland vegetation of NETC reflects complete management (mowing) 
or recent disturbance of the area. 

The habitats available for lowland vegetation on the NETC are located on the waterfront 
along Narragansett Bay and surrounding the small impoundments and their drainage 
further inland. Those areas located on the waterfront are comprised of borrow pits along 
the railroad tracks and abandoned disposal areas where excavation has created 
depressions. 

The largest of these depressions is the Melville North landfill. This area was excavated 
during landfill operations and depressions were created. These depressions support a 
limited diversity of wetland flora including reeds and various shrub and grass species. 
Borrow pits can be found along the railroad tracks which parallel the shoreline extending 
from McAllister Point northward to the Melville North landfill. These are individually 
less than one acre in size and contain similar wetland species with a lack of diversity. 

All lowlands on NETC have been artificially created and are in a disturbed condition. 
The potential for maintaining diversified floral species within the lowlands of NETC is 
poor. This area did not previously contain these habitats, and sills and drainage are not 
conducive to their successional development. 
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The fauna of the region have been affected by similar disturbances (clearing, excavation, 
construction) which led to the impoverishment of the flora. Field studies have indicated 
impoverished fauna, particularly of herptile and mammal types. Widespread habitat 
destruction over a period of several hundred years has caused emigration or elimination 
of many species. As a result, the present regional fauna consist primarily of species of 
wide distribution and ecological tolerances, high adaptability, and nonrestrictive habitat 
requirements. 

No large animals such as deer, turkey, or cougar are known within the boundaries of 
NETC. However, red fox, raccoon, rabbit, and gray squirrel are present in the 
woodlands. 

Mammalian forms expected to be found on base include: the Eastern chipmunk, New 
England cottontail rabbit, white-footed mouse, short tailed shrew, gray squirrel, and red 
squirrel. Several of these species inhabit the few remaining wooded areas on base slated 
to be excessed. 

Various herptiles occupy NETC habitats. Common ones include the red backed 
salamander, American toad, wood frog, eastern gartersnake, northern black racer and the 
wood turtle. 

Common herptiles of the wet areas include the American toad, spring peeper, lbullfrog 
and northern watersnake (Matrix sinedon), along with the snapping turtle. 

Avian species which may be found within the NETC upland habitats include the 
bobolink, meadowlark, chimney swift, kingbird, eastern phoebe (Say-e), barn 
shallow, red-tailed hawk and kestrel. 

In addition, game birds, such as the ring-necked pheasant, bobwhite quail and the 
mourning dove, are highly dependent on the plant communities on the base. 

(IAS, pp. 5-37 to 5-39) 

2.2.3 Marine Features 

The Narragansett Bay marine features are presented below. Much of the marine features 

information was obtained from the IAS report, and is referenced as such with page numbers 

which follow excerpts. 

Narragansett Bay occupies three former river valleys which have been drowned by the 
advance of the Atlantic Ocean. Narragansett Bay is 20 miles long and 11 miles wide. 
The bay has a surface area of 102 square miles. Figure 5.3-7 shows Narragansett Bay 
and the surrounding areas. The shape of the former river valleys has changed little since 
the last glaciation. The bay is divided into an eastern and western passage by Conanicut 
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Island. The average depth of the bay is 30 feet. In the western passage, the average 
depth is 25 feet, while in the eastern passage, the average depth is 50 feet. The eastern 
passage, which NETC fronts, allows deep water access up to the south end of Prudence 
Island. Channel depth exceeds 80 feet in the eastern passage from Gould Island seaward, 
and depths in excess of 150 feet occur near the mouth of the bay. 

Freshwater flows into the bay at an average rate of 1,239 cubic feet per second from a 
drainage area of 1,850 square miles. This accounts for 90 percent of the annual flow of 
fresh water into the bay. The other 10 percent is provided by direct rainfall into the bay 
and sewage effluent. An average of some 43 inches per year of precipitation falls 
directly into the bay. The freshwater input into the bay is small compared to the large 
volume of saline water in the bay. The relatively small freshwater input into the bay 
results in the bay water being well mixed with only small salinity gradients through the 
bay. Salinity ranged from about 22 parts per thousand (ppt) in the Providence River to 
32 ppt at the mouth of the bay. 

Tides are semi-diurnal in Narragansett Bay with a mean range of 3.6 feet at the mouth 
of the bay and 4.6 feet at the head. Abut 13 percent of the volume of water in the bay 
is exchanged each tidal cycle (Oviatt and Nixion, 1973). This is over 250 times the 
mean tidal river flow into the bay during a tidal cycle. The tidal movement is the single 
most important factor in water circulation in the bay. Tidal currents range in velocity 
from 0.07 to 2.3 feet per second (Atlantic Scientific, 1982). The faster velocities occur 
in the east and west passages near the mouth of the bay, while slower velocities occur 
in the upper bay. 

Non-tidal current in the bay moves slowly at an average of 0.34 feet per second (Olsen, 
1980). Although the non-tidal currents are slow, they are important in the exchange of 
water out of the bay and into Rhode Island Sound. The amount of time needed to 
transport a particle of water from Providence to the mouth of the bay is some 45 to 50 
days (Olsen, 1980). However, this time can vary depending on the winds. Research 
seems to indicate that southeast winds blowing up the bay may prevent surface waters 
from flowing down the bay (Olsen, 1980). 

The sediments in the bay are contaminated with heavy metals, hydrocarbons, and sewage 
sludge (Master Plan, 1980). A survey conducted by EPA (EPA, 1975) has shown the 
presence of heavy metal concentrations in the sediments in interstitial waters north of the 
Naval Complex. The values found were 7,048 mg/l manganese, 2,351 mg/l zinc, 559 
mg/l iron, 55 mg/l lead, 46 mg/l nickel, 44 mg/l copper, and less than 1 mg/l cadmium. 
These contaminants are the result of industrial and municipal discharges into the bay. 
No sediment samples have been taken in the ‘area of the Naval Complex. mote: 
Sediment samples collected from the vicinity of McAllister Point Landfill and Tank Farm 
Four are discussed within the site-specific background information sections of Volume 
III of this Work Plan.] 
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The water quality for Narragansett Bay as determined by the State of Rhode Island is 
shown in Figure 5.3-8 (Figure 3). Most of the bay is Class SA, which means it suitable 
for direct shellfish harvesting, bathing and other water contact sports. Areas cl,assified 
as SB are suitable for shellfish harvesting after depuration and for bathing and other 
recreational activities. Areas classified as SC are suitable for fish, shellfish, and swildlife 
habitat areas, but the shellfish cannot be harvested. The entire shoreline of NETC is 
closed to shellfishing. 

(IAS, pg 5-28, 5-3 1) 

The marine ecosystem of Narragansett Bay forms the shoreline of the b,ase for 
approximately 9 miles. The bay is of great economic and aesthetic importance of the 
entire southern portion of Rhode Island. It is an estuary and the fishery resources of the 
bay are extremely important. The annual value of the combined commercial and sport 
fishing is estimated at several million dollars. 

In Narragansett Bay, the phytoplankton are by far the most important primary producers, 
synthesizing organic matter from carbon dioxide and inorganic nutrients with sunlight as 
the energy source. In shallower, less turbid estuaries, seaweeds and sea grasses may 
assume this role. . . . 

The phytoplankton and zooplankton are rich and varied in Narragansett Bay. The species 
composition is relatively uniform from station to station indicating a good movement of 
the water mass within the bay. The estimated productivity figure of 84 grams of carbon 
per square meter per year is also indicative of good environmental conditions. (, . . 

Most species of finfish move in and out of Narragansett Bay following well established 
seasonal patterns. These migratory movements, although different for each species, 
provide for distinct summer and winter populations of finfish. The migrations are related 
primarily to temperature, and the major shifts between winter and summer populations 
take place when the water temperature is about 1OoC (5OoF). 

Narragansett Bay is visited each year by a great many species of fish because it lies along 
the boundary between southern and northern populations. Thus, herring from Georges 
Bank may visit the bay at the end of their southward midwinter migrations, and species 
such as scup and occasional exotic tropical strays brought up by the Gulf Strmm make 
their appearance during the summer. In all, over 100 species may appear in any given 
year, about half of which are occasional visitors. 

In various studies during the 1970’s a total of 99 species of fish have been taken from 
Narragansett Bay (Watt and Nixon, 1973; Jeffries and Johnsons, 1974; Camp, Dresser 
and McKee, 1978; Department of the Navy, 1978). Ten species accounted for 91 
percent of the fish catch with the winter flounder, the sand dab, scup and butterfish the 
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most commonly occurring fish taken. These four species are also of commercial 
importance. . . . 

A year-long, bay-wide survey (excluding Mount Hope Bay and the Sakonnet River) of 
bottom fish made in 1972 yielded an annual minimum estimate of 117 individuals, or 
28.5 pounds per acre. This translates into a standing crop of 1.9 million pounds of 
bottom fish. (The margin of error gives a range of 0.8 to 2.9 million pounds.) This is 
comparable to other estimates made using similar sampling techniques in New England 
estuaries and offshore fishing grounds. This bay-wide survey showed that despite the 
constant movement of species in and out of the bay, the total biomass of bottom fish is 
remarkably steady. 

There are fewer species of pelagic fish than of bottom fish in the bay, but they make up 
for this by their numbers and their importance to fishermen. All the pelagic species are 
highly seasonal, with anchovies and sea herring appearing in the winter, and menhaden, 
bluefish, and striped bass in the summer. When schools of menhaden 
are present, their biomass may be far greater than that of the bottom fish. Population 
estimates for the bay are for as much as 16 million pounds of menhaden and 2 million 
pounds of bluefish and stripers. . . . 

The benthic community in Narragansett Bay plays a critical role in the functioning of the 
ecosystem. Benthic filter feeders consume significant amounts of phytoplankton, and the 
bay’s high primary productivity may be attributable in good part to the recycling activity 
of the benthos. . . . 

The shellfish of Narragansett Bay include both bivalve molluscs (clams, oysters, scallops) 
and decapod crustaceans (crabs, shrimp, lobster). Lobster are caught both within and 
outside of Narragansett Bay. Lobsters are trapped in much of Narragansett Bay 
including the Coddington Cove area. Some lobster traps are located a short distance 
from Pier 2. 

Bivalves harvested in the region of Narragansett Bay include the northern quahog - 
known as they bay quahog in Rhode Island), soft shell clam, and Atlantic bay scallop. 

The quahog is the most valuable shellfish resource within the bay system. The number 
of people harvesting this organism for individual or commercial use is increasing. 
Shellfishing areas open to the public do not include the NETC shoreline. 

Quahogs are the most abundant benthic animal of their size in Narragansett Bay (URI, 
1980, Bulletin #40). In recent years, the total Rhode Island harvest ranged from 5 
million pounds of meats in 1955 to 2 million pounds in 1978, the great majority of which 
are taken from the bay. . . . 
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Water pollution continues to take a heavy toll in the reduced numbers of quahogs 
available for harvesting. The primary criterion used in closing areas to shellfishing is 
the abundance of fecal coliforms in the water; these are an indicator of sewage and the 
pathogenic bacteria and viruses it may contain. A shellfish depuration plant is capable 
of killing harmful microorganisms that might be found within the shellfish, but not has 
been built in the bay area. Unfortunately, pathogenic microorganisms are only one 
aspect of the pollution in the upper bay. There are signs that Providence River quahogs 
are not healthy and may be dying off at least in some areas. Several researchers are 
concerned that they may be accumulating significant levels of petroleum or heavy metals, 
which are not removed by the usual depuration methods. 

Aquaculture within the bay includes the eastern oyster and the blue mussel. Two species 
of clams are harvested offshore and landed at bay fishing ports. They are the Atlantic 
surf clam and the ocean quahog. Most of the northern areas of the bay are, closed 
permanently or opened on a conditional basis. Most of the lower bay localities are 
opened. The shellfish area just south of the Newport Naval Facility is permanently 
closed because of municipal sewage discharge. 

A small commercial fishery for squid occurs in the bay. A large squid trap is p:resently 
located in Coddington Cove (RI DEM, 1982) Sportsmen harvest squid with rod and reel 
throughout the spring and early summer months in the lower bay. 

The blue crab and the rock crab are taken throughout the bay by recreational fishermen. 
Both of these species inhabit the shallow bays, sounds, and pools during the warm 
months and migrate to deeper water in the fall. The commercial fishing for blue crabs 
ended in 1938 with a severe population decline. The reason for the decline is not 
understood, but pollution from heavy metals and chlorinated hydrocarbons may have 
played an important role. At present, the population of blue crabs is increasing. The 
commercial use for rock crabs will be expanded with the development of new techniques 
for extracting the crab meat from the shells. 

(IAS, pp. 540 to 5-47) 

2.3 Regional Geologv 

The regional geology for NETC Newport is presented below. Much of the regional 

information was obtained from the IAS report, and is referenced as such with page numbers 

which follow the excerpts. 

NRTC is located at the southeastern end of the Narragansett Basin. This basin is a 
complex synclinal mass of Pennsylvanian aged sedimentary rocks and is the most 
prominent geologic feature in eastern Rhode Island and adjacent Massac,husetts. 
Narragansett Basin is an ancient north to south trending structural basin originating near 
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Hanover, Massachusetts. The basin has a length of approximately 55 miles and varies 
from 15 to 25 miles wide. The western margin of the basin is in the western portion of 
Providence, Rhode Island, and the eastern margin runs through Fall River, 
Massachusetts. Exposures of older rocks on Conanicut Island and in the vicinity of 
Newport suggest that the southern extent of the basin is near the mouth of Narragansett 
&Y. 

The rocks of the Narragansett Basin are non-marine sedimentary rocks of Pennsylvanian 
age. The rocks are chiefly conglomerates, sandstones, shales, and anthracite. Total 
thickness of the strata in the Narragansett Basin has been estimated at 12,000 feet. Both 
vertical and lateral irregularities in the lithologic character of the rock are present within 
the basin. Many folds and some faults occur throughout the basin, but the character and 
amount of the folding and faulting are not clearly known. The sedimentary rocks of the 
basin are believed to have been deposited in a lowland area which was surrounded by an 
upland area of considerable relief. The presence of coal beds within the basin also 
indicates that there were fairly extensive sw,ampy areas. Figure 5.3-2 shows a general 
geologic map of Rhode Island. 

The bedrock of the Narragansett Basin has been divided into the following five units: 
the Rhode Island Formation, Dighton Conglomerate, Wansulta Formation, Pondville 
Conglomerate, and Felsite at Diamond Hill. AT NETC and most of the surrounding 
area, the bedrock is entirely of the Rhode Island Formation, and thus, only this unit will 
be examined in detail. Figure 5.3-3 represents a detailed look at the geology at NETC 
and the surrounding areas. 

The Rhode Island Formation is the most extensive and thickest of the Pennsylvania 
formations in Rhode Island. The vast majority of the Narragansett Basin is underlain by 
this formation. Included within the Rhode Island Formation are fine to coarse 
conglomerate, sandstone, lithic graywacke, graywacke, arkose, shale and a small amount 
of me&anthracite and anthracite. Most of the rock is gray, dark gray, and greenish, but 
the shale and anthracite are often black. Crossbedding and irregular, discontinuous 
bedding is characteristic of the formation. Rocks of the Rhode Island Formation, which 
are in the northern portions of the basin, are strong and indurated but are not 
metamorphosed. However, those rocks in the southern portion of the basin, such as the 
NETC, are metamorphosed, and these rocks contain quartz-mica schist, feldspathic 
quart&, garnet-stacrolite schist, and some quartz-mica-sillimanite schist. The beds of 
meta-anthracite and anthracite are mostly thin, but many areas within basin have been 
mined. Vein quartz, fibrous quartz, and pyrite are commonly associated with these coal 
layers, and the ash content is high. 

Within the Rhode Island Formation, there are a few areas of thick conglomerates. These 
conglomerate layers are gray to greenish in color and are mostly very coarse. These 
conglomerates consist of pebbles, cobbles, and boulders (up to several feet long), 
interbedded with sandstone and graywacke. The stones are predominantly quartzite and 
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have been elongated as a result of tectonic forces in the southern portion of the basin. 
These thick conglomerate layers are more resistant to erosion than are the surrounding 
rocks and thus, are topographically higher. Coasters Harbor Island is mostly Icovered 
with this conglomerate, material. 

Throughout the Narragansett Basin, the Pennsylvanian rocks are underlain by 
pre-Pennsylvanian igneous and metamorphic rocks such as Bulgarmarch granite, 
Metacom granite gneiss, porphyritic granite and slate and quart&e. For the most part, 
these basement rocks are deeply buried beneath the Pennsylvanian rocks. However, 
these older rocks occur north of NETC in the Bristol area and south of NETC in the Fort 
Adams and Newport Neck areas and on the southern tip of Conanicut Island. Rose 
Island and Goat Island also have older metamorphic rocks of slate and quartz& 

Overlying the Pennsylvanian rocks of the Narragansett Basin are surficial deposits of 
Pleistocene sediments. These Pleistocene sediments owe their origin to the Wisconsin 
glaciation which covered the area with ice several thousand feet thick. As the glaciers 
receded some 10,000 to 12,000 years ago, they deposited unconsolidated glacial materials 
of variable thicknesses throughout the Narragansett Basin area. The unconsolidated 
glacial material ranges from 1 to 150 feet thick, being thicker in the valleys and thinner 
in the uplands. The glacial material consists of till, sand, gravel, and silt. These glacial 
deposits were derived from shale, sandstone, conglomerate, and in a few places, coal. 

The glacial materials serve as the parent materials for the soils in the area. Area.s where 
sand and gravel were deposited serve as important regional mineral sources. . (, . 

(IAS, pp. 5-18, 5-21) 

Much of the geologic information contained in this section was obtained from Geological 
Survey Bulletin 1295 (Quinn, 1971). . . . 

(IAS, pg. 5-21) 

Several soil borings were completed into bedrock as part of a Remedial Investigation 

conducted at four RI/FS sites within the NETC (‘IX!, 1991). Bedrock was encountered at four 

of the RI sites. Generally, the bedrock consisted of a grey-green to black, highly weathered to 

competent, carboniferous shale. Rock cores indicated a high degree of fracturing witlh quartz 

and iron oxide deposits present along the fracture planes. Depth to bedrock varied amongst 

boring locations from approximately one to 33 feet below ground surface. 

Glacial till deposits were encountered overlying the bedrock at NETC during the RI 

investigations. The till material was characterized as containing fine to coarse sand with varying 
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amounts of silt, with some horizons containing weathered shale fragments. A single Shelby 

Tube sample of the till indicated a triaxial permeability of 2.7 x lo-’ cm/set (7.7 x lo4 

feet/day). Natural deposits of sand and silt and organic muck were also encountered. 

2.4 Regional Hvdrology 

The regional hydrology for NETC Newport will be discussed in two following 

subsections covering surface water and ground water. 

2.4.1 Regional Surface Water Hydrologv 

The regional surface water hydrology for NETC Newport is presented below. Much of 

the regional information was obtained from the IAS report, and is referenced as such with page 

numbers which follow the excerpts. 

NETC is located within the Narragansett Bay Drainage Basin. This drainage basin 
covers an area of 1,850 square miles, 1,030 square miles of which are in Massachusetts 
and 820 square miles of which are in Rhode Island. All surface water drainage from the 
basin is into Narragansett Bay. Three major rivers, the Taunton, Blackstone, and 
Pawtucket, as well as the Providence River and a number of smaller rivers and streams, 
drain into Narragansett Bay. Discharge from Narragansett Bay is into the Atlantic Gcean 
between Point Judith and Sakonnet Point in Rhode Island. 

Throughout NETC, the surface drainage is westward toward Narragansett Bay with the 
exception of one area in Tank Farm #2 which drains eastward into Melville Reservoir. 
Surface drainage at NETC is provided by the Melville Ponds, Nor-mans Brook, Lawton * 
Brook and Reservoir, Gomes Brook, a stream and pond in the northeastern portion of 
NUSC, and a stream discharging into Coasters Harbor. The surface drainage for NETC 
is shown in Figure 5.3-6. All these streams discharge into Narragansett Bay. . . D 

Except for the stream and pond at NUSC and the stream which empties into Coasters 
Harbor, all of the other streams and ponds are on land which is being excessed by the 

Navy. The Melville Ponds have been disposed of by GSA and are now part of the 
Melville Public Fishing Area. 

While these streams and ponds receive drainage from many of the areas within NETC, 
a substantial portion of the NETC area drains directly into Narragansett Bay or infiltrates 
into the soil before reaching a stream or body of water. Direct runoff into Narragansett 
Bay would especially occur following thunderstorms. a . . 

(IAS, pp. 5-26, 5-28) 
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The potential for pollutant migration by surface drainage at NETC is greatly increased 
by its proximity to Narragansett Bay. Many of the waste disposal areas, such as the 
McAllister Point landfill, Melville North disposal site and Gould Island disposal site, are 
located right along the shoreline of Narragansett Bay. Surface drainage from there areas 
is directly into the bay, The NETC area is frequently subjected to thunderstorms during 
which intense periods of rainfall are common. Surface drainage into the bay wlould be 
greatest following these thunderstorms. 

Pollutants from these portions of NETC drain into the Melville Ponds, Normans Brook, 
Lawton, Brook, Gomes Brook, and the NUSC stream and would also migrate off-site. 
All of the streams discharge directly into Narragansett Bay. 

(IAS, pg. 5-34) 

2.4.2 Regional Surface Water Classifications 

, --^%_ 

The surface water quality classifications for Narragansett Bay, as determined by RIDEM, 

are shown on Figure 3. Most of the Narragansett Bay is classified as Class SA, which means 

it is suitable for bathing and contact recreation, shellfish harvesting for direct human 

consumption, and fish and wildlife habitat. 

Areas classified as Class SB are suitable for public drinking water with appropriate 

treatment, agricultural uses, bathing, other primary contact recreational activities, and fish and 

wildlife habitat. Areas classified as Class SC are suitable for boating, other secondary contact 

recreational activities, fish and wildlife habitat, industrial cooling, and good aesthetic value. 

Two freshwater streams located on NETC property have been classified as Class B 

surface waters. Class B surface waters are suitable for public water supply with appropriate 

treatment, agricultural uses, bathing, other primary contact recreational activities, and fish and 

wildlife habitat. The following is a description of water quality classifications for Narragansett 

Bay in the NETC area, as obtained directly from the State surface water quality regulations 

(RIDEM, Division of Water Resources, Section 6 - Water Quality Standards, Appendix A, 

Narragansett Bay Drainage Basin): 
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SECTION CLASSIFICATION 

The waters within 500 feet of the firing pier of the US Navy Torpedo 
Testing Station, Gould Island 

The waters in the area easterly from a line drawn from Coggeshall Point 
southwesterly to the southeastermost point of Dyer Island and the area 
easterly from a line drawn from Carr Point northwesterly to the 
southeasternmost point of Dyer Island 

The waters in the vicinity of Taylor Point which are within a 300 foot 
radius of the Jamestown marine outfall sewer (7 acres) 

The waters in the vicinity of Taylor Point, exclusive of those waters 
described above, south of a line from the northernmost extremity of 
Taylor Point to Can Buoy 13, north of a line from a point of land 
approximately loo0 feet south of the Newport Bridge to the northernmost 
extremity of Rose Island, and within 1000 feet of the shoreline of 
Jamestown (49 acres) 

Unnamed Brook from Greene Lane, Middletown, Rhode Island to East 
Passage, Narragansett Bay (l-1/2 mile) 

Unnamed Brook upstream of Greene Lane to headwaters 

East of a line from Ida Lewis Rock to the southern extremity of Goat 
Island, east of the line from the northern extremity of Goat Island to the 
west shore of Coasters Harbor Island, east of a line from the west shore 
of Coasters Harbor Island to the we&m extremity of Coddington Point 
and south and east of a line from the southwestern extremity of 
Coddington Point to the northern most point of the Coddington Cove 
breakwater 

The area within 1000 feet off of Monroe Street (in the Fort Adams Naval 
housing complex) on the west shore of Fort Adams, east of line from 
Fort Adams Light to Rose Island Light to Buoy (FLR) Bell 14 and a line 
from Buoy (l?LR) Bell 14 through Nun Buoy 16 at Coddington Point and 
its extension to the end (southeastern most point) of the Coddington Cove 
breakwater 

Waters within a 600 foot radius of Greene Lane, Middletown 

The waters in the vicinity of Fort Adams, Newport, which are within a 
300 foot radius of the Fort Adams marine outfall sewer (4.1 acres) 

The waters in the vicinity of Coasters Harbor which are within 500 feet 
of the Newport marine outfall sewer (18 miles) 

(Rhode Island Water Quality Standards, 1988) 

SA 

SC 

SC 

SB 

B 

B 

SC 

SB 

SB 

SC 

SC 
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2.4.3 Area Water Use 

Public water in the City of Newport and Town of Middletown is supplied and managed 

by the Newport Water Department. The Town of Portsmouth purchases water from the Nrewport 

Water Department but operates its own distribution system. Approximately two thirds of 

Portsmouth is serviced by public water with the remaining one third supplied water from private 

water wells. While no specific records exist as to private well use in the information reviewed, 

in general, the majority of private wells are reportedly located on the eastern portion of 

Aquidneck Island (Personal Communication, Town of Portsmouth, 1992). 

The Newport Water Department receives its water supply from a series of seven surface 

water reservoirs located on Aquidneck Island and two surface water reservoirs (Tiverton and Fall 

River) on the mainland. The seven surface water reservoirs on Aquidneck Island are: 

1. Iawton Valley Reservoir, 

2. St. Marys Pond, 

3. Sisson Pond, 

4. Easton North Pond, 

5. Easton South Pond, , 

6. Paradise or Nelsons Pond, and 

7. Gardners Pond. 

Each of these reservoirs is supplied water via rainfall and runoff and is not augmented 

by ground water supply wells. The Newport Water Department stated that the safe yield of the 

reservoir system is approximately 11 to 13 million gallons per day (MGD). Water use in 1991 

was 7.07 MGD, and adequate capacity reportedly exists for projected water usage on Aquidneck 

Island for the next ten to twenty years, or more (Personal Communication, Newport Water 

Department, 1992). Figure 6 indicates the location of surface water reservoirs (Lawton Valley, 

Sisson Pond, St. Marys Pond, and the Easton North Pond) in the vicinity of the Newport Naval 

Base. 

The Prudence Island Utilities Company supplies ground water to approximately 800 

people on Prudence Island, Portsmouth, located east and off-shore of the Melville area. 

The locations of known public ground water supply wells and surface water reservoirs 

within the NETC Newport vicinity are shown on Figures 4 and 5. The locations of ground 
./ -“. 
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water supply wells were obtained from the February, 1992 RIDEM Ground Water Section 

Facilities Inventory map for the Prudence Island quadrangle (USGS). The map shows the 

locations of known public ground water supply wells, in addition to known or suspected sources 

of ground water contamination. RIDEM Ground Water Section personnel indicated that the 

location of the supply wells within the Prudence Island Quadrangle had been field verified by 

RIDEM personnel. 

Private wells are reported to withdraw water from till, bedrock, and stratified-drift 

aquifers. Of these aquifers, bedrock is considered the most reliable source of ground water, and 

well yields are commonly sufficient for domestic supplies (Johnston, U.S.G.S., undated). 

The location, depth, and yield of private bedrock wells in the Prudence Island and 

Newport Quadrangles are shown on Figures 5.3.9 and 5.3.10 Figures 4 and 51 as obtained from 

the IAS report. The IAS report indicated that bedrock wells in the area range from 

approximately 14 to 1,300 feet deep. Well yields from 55 gallons per minute (GPM) to less 

than 1 GPM are reported in the IAS report. 

2.4.4 Regional Ground Water Hydrology 

The regional ground water hydrology for NETC Newport is presented below. Much of 

the regional information was obtained from the IAS report, and is referenced as such with page 

numbers which follow the excerpts. 

Many areas on Aquidneck Island, on which NETC is located, obtain their water supply 
from wells. Areas relying on ground water are mostly north of the Middletown area, but 
there are wells throughout the entire island. Most ground water is used for domestic 
needs, although some is used by small industries and businesses. 

Ground water on Aquidneck Island is obtained from the unconsolidated glacial deposits 
of till and outwash and from the underlying Pennsylvanian bedrock. Throughout the 
area, depth to ground water ranges from less than one foot to about 30 feet, depending 
upon the topographic location, time of year, and character of subsurface deposits. The 
average depth to the ground water is around 14 feet on Aquidneck Island and moves 
from areas of high elevations to Narragansett Bay or the Sakonnet River. 

Seasonal water level fluctuations are common in the area. 
less than 5 feet to as much as 20 feet on the hills. 

These fluctuations range from 
In the valleys and lowland areas, the 

fluctuations are generally less than 5 feet. During the late spring and summer, the water 
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table usually declines as a result of evaporation and the uptake of water by plants, and 
rises during autumn and following winter thaws. 

The unconsolidated glacial deposits range in thickness from less than one foot near the 
rock exposures to about 50 feet throughout Aquidneck Island. Most of the glacial 
deposits are till, but isolated outwash areas occur. In the NETC area, the glacial 
deposits are till with a thickness of less than 20 feet. Wells completed in the till are 
usually dug and range in depth from less than 10 feet to as much as 75 feet. The 
average depth for these wells is about 20 feet. These dug wells are usually 2 to 3 feet 
in diameter and are usually dug down to the top of the bedrock. 

The yield of till wells varies considerably depending upon the type and thickness of the 
water-bearing deposits penetrated. Yields range from less than one to as much as 120 
gallons per minute. Under normal weather conditions, till wells yield a few hundred 
gallons of water per day and are adequate for domestic supplies. The large diameter of 
dug wells also provides substantial water storage area between periods of use. Each foot 
of water in a 3-foot diameter well represents storage of 53 gallons. However, these 
wells are subject to going dry during seasonal or unusual droughts. 

Bedrock wells in the area range from 14 to 1,300 feet in depth. The average depth for 
these bedrock wells is 135 feet. Yields from bedrock wells range from less than one to 
as much as 55 gallons per minute. Most wells yield less than 10 gallons per :minute. 
The yields vary considerably in the bedrock over short distances because the joints and 
fractures which transmit water to the wells occur intermittently. Joints and fractures are 
most numerous and widest near the top of the bedrock and become fewer and narrower 
with depth. Bedrock wells seldom go dry, but yields can be extremely low if not enough 
fractures and joints occur in the area of the well. 

The chemical characteristics of the ground water are similar throughout the area, and the 
water is generally satisfactory for most ordinary uses. Most ground water in the: area is 
soft or only moderately hard, with ground water from till generally containing less 
mineral matter and being softer than ground water from bedrock. Areas wh.ere the 
ground water has high iron content are scattered throughout the area, being most 
numerous around Newport and Middletown and the northern part of Portsmouth. Wells 
which have a high iron content usually penetrate only rocks of Pennsylvanian age. 

In scattered locations near the shoreline, over-pumping has led to salt water intrusion in 
some wells. Bedrock wells are not as easily contaminated with salt water as are till 
wells, but the chance of contamination increases as the depth of the well below sea level 
increases. 
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No wells were identified within the boundaries of NETC other than on Gould Island, 
although there are numerous wells in close proximity. These wells are upgradient of 
NETC. . . . 

(IAS, pp. 5-31 to 5-34) 

The ground water at NETC is very shallow, being less than 10 feet below the surface in 
most areas. This shallow depth makes ground water contamination at NETC very 
possible. Those pollutants which do find their way into the ground water would migrate 
to the west and discharge into Narragansett Bay. NETC extends along the western 
shoreline of Aquidneck Island, and the ground water only has to migrate a short distance 
before discharging into Narragansett Bay. 

The soils occurring at NEZTC have permeabilities which are moderate to moderately 
rapid, and they do not restrict the vertical movement of water. The glacial till, from 
which these soils were derived, is generally less permeable than the overlying soils but 
does not represent a barrier to the vertical migration of water. Therefore, it is possible 
that any contaminant transported in this water could contaminate the ground water. 
There are also isolated areas where the bedrock occurs at the surface. Contamination is 
possible in these areas through the cracks and fissures which commonly occur in the 
bedrock. 

(IAS, pg. 5-34) 

Information obtained from the Phase I Remedial Investigations indicated that, in general, 

ground water on NETC flows from east to west towards Narragansett Bay. Depth to ground 

water ranged from approximately four to 28 feet below ground surface at the four RI/FS sites. 

Slug tests conducted on. monitoring wells at these sites indicated that the hydraulic conductivity 

of the till unit ranged from 0.22 to 0.44 feet per day and upper bedrock hydraulic conductivity 

ranged from 0.029 to 0.21 feet per day. The RI report noted that bedrock test data produced 

hydraulic conductivities higher than those normally attributed to shale (3.28 x 1V to 3.28 x lO* 

feet per day (Driscoll, 1987). 

2-20 



2.4.5 Ground Water Classifications 

The Rhode Island Department of Environmental Management (RIDEM) has classified 

ground water in Rhode Island to protect and restore the quality of the state’s ground water 

resources for use as drinking water and other beneficial uses, and to assure protection of the 

public health and welfare, and the environment. The ground water under the four RI/FS sites 

has been classified as follows: 
RIDEM Ground1 Water 

RUFS Sites Classification 

Site 01 - McAllister Point Landfill .......................... Class GAA-NA 

Site 09 - Old Fire Fighting Training Area ......................... Class GB 

Site12-TankFarmFour .. ............................. ClassGAA-NA 

Site13-TankFarmFive ............................... ClassGd4A-NA 

Ground water classified GAA includes those ground water resources which the I>irector 

(RIDEM) has designated to be suitable for public drinking water without treatment and which 

are located in one of the three following areas: 

1. Ground water reservoirs and portions of their recharge areas as 
delineated by RIDEM; 

2. A 2,000 foot radius circle around each community water system well or 
within the delineation of a wellhead protection area to each well 
delineated by RIDEM; 

3. Ground water dependant areas, such as Block Island, that are physically 
isolated from reasonable alternative water supplies and where the 
existing ground water supply warrants the highest level of protection. 

Ground water classified GA is known or presumed to be suitable for drinking water 

without treatment. Ground water classified GB may not be suitable for drinking water without 

treatment due to known or presumed degradation. GB classified ground water is primarily 

located at highly urbanized areas or is located in the vicinity of disposal sites for solid waste, 
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hazardous waste or sewerage sludge. Areas which are unclassified are presumed by RIDEM to 

be Class GA ground water. 

Non-attainment (NA) areas are those areas which are known or presumed to be out of 

compliance with the standards of the assigned classification. The goal for non-attainment areas 

is restoration to a quality consistent with the classification. 

The RIDEM Ground Water Quality Regulations were codified into Rhode Island law in 

May 1992 (Regulation DEM-GW-01-92, May 1992). A series of proposed amendments to 

RIDEM rules and regulations for ground water quality were announced in March 1993. A 

summary of the proposed amendments are provided along with the regulations in Appendix A 

of Volume III of this Work Plan. Figure 6 indicates the relative location of the four RI/FS sites 

and RIDEM ground water classes. 
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3.0 HISTORY OF RESPONSE ACTIONS 

This section presents a brief chronology of the interaction between the Rhode Island 

Department of Environmental Management (RIDEM), other regulators, and NETC Newport 

concerning environmental issues at the Naval base. 

3.1 Chronoloev of Regulators and Navy Actions 

The following chronology pertinent to NETC Newport site investigations was obtained 

from the IAS report, the Confirmation Study, the Draft Tank Closure Plan for Tanks 53 ;and 56, 

the Phase I RI/FS and a review of information in RIDEM files: 

Mid-1960’s - burning of oil tank bottom sludges discontinued because of air 
pollution regulations. 

Unknown Date - all of NETC shoreline closed to shellfishing due to concerns about 
bioaccumulation of contaminants in Narragansett Bay from sites on the facility. 

Post 1971 - required scrubbers were installed on the Navy’s classified document 
incinerator. 

September 11, 1980 - the Navy Assessment and Control of Installation Pollutants 
(NACIP) program was initiated. The purpose of the program is to systematically 
identify, assess, and control environmental contamination from past use and disposal 
of hazardous substances at Navy and Marine Corps installations. (Note: This study 
is being conducted under this program.) 

1982 - the RIDEM adopted hazardous waste regulations which classified waste oil 
as a hazardous waste. 

March 1983 - Initial Assessment Study (IAS) of NETC completed. 

1984 - the Navy ceased using Tanks 53 and 56 at Tank Farm Five for waste oil 
storage. 

1986 - the RIDEM implemented new regulations for the operation and closure of 
underground storage tanks used to hold oils and hazardous materials. 

May 1986 - Confirmation Study Report (CS) on the NETC was completed. 

1988 - Tank Closure Plan for Tanks 53 and 56 located at Tank Farm Five completed 
and closure option selected for implementation. 

1991 - Phase I RI/FS Report on five sites at the NETC was completed. 
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TABLES 



TABLE 1 

SUMMARY OF NETC HAZARDOUS WASTE SITES 

rted in Newport. Materials 
disposed of at this site would be mostly domestic-type refuse but also include spent acids, paints, solvents, waste 
oils (lube, diesel, and fuel), and PCB-contaminated oil. An IAS and CS were conducted of the site. Site is being 

oils, and PCBs. Several areas are covered with oil and oily sludge on the site. The site has been excessed and is 
owned by Melville Marine Industries. An IAS and CS were conducted of the site. Site is being investigated under 

recommended no further action. The site is being investigated under a Study 

6 STP Sludge Drying of 1982-1983 - Site is located in Melville North at the old sewage treatment plant. Oily waste has been disposed 
Bed at this site. Site has been excessed. An IAS was conducted of the site. NETC cleaned the site under a removal 

action. 
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Characteristics/Studies/Plan of Action 
L 

7 Tank Farm #l WWII-197Q - Located in Melville North. Contains six 60,000-barrel underground storage tanks (USTs) for diesel 
oil, fuel oil, jet fuel, 100 octane gasoline, and aviation fuel. Tank bottom sludge generated from cleaning the 
tanks was placed in on-site pits. Approximately 6,000 gallons of tank bottom oil sludge was reportedly disposed 
of at the site. An IAS and CS were conducted of the site. The site is currently being investigated under a DFSP 
contract. 

8 NUSC Disposal Area Early 1970s - Located in Coddington Cove. Contains rubble, inert materials including scrap lumber, tires, wire, 
cable, and empty paint cans. An IAS conducted on the site recommended no further action. The site is being 
investigated under a SASE. 

9 Old Fire Fighting WWII-1972 - Located on Coaster’s Harbor Island. Waste oils were used at the site to train personnel in fire 
Training Area fighting operations. Site has been excavated to remove contaminated soils. An IAS conducted of the site 

recommended no further action, Oil discovered at the site during a recent geotechnical investigation for the 
expansion of an operating facility on the site indicated the need for further investigation of the site. The site is 
being investigated under the current RI/FS. 

10 Tank Farm #2 WWII-1970 - Located in Melville. Contains eleven 60,000-barrel USTs for fuel. Approximately lOO,OOO-175,000 
gallons of sludge were disposed in on-site pits. An IAS was conducted of the site. The site is being investigated 
under a DFSP contract. 

11 Tank Farm #3 WWII-1970 - Located in Melville. Contains seven 60,000-barrel USTs for fuel. Tank sludge bottoms were 
disposed in burning chambers. The burning chambers had steel sides and sand bottoms. An IAS was conducted 
on the site. The site is currently being investigated under a DFSP contract. 

12 Tank Farm #4 WWII-1970 - Located in Melville. Contains twelve 60,000-barrel USTs for fuel. Approximately 10,000-190,000 
gallons of tank sludge bottoms were disposed of on site. An IAS and CS were conducted of the site. Site is being 
investigated under the current RI/FS. 

. 13 Tank Farm #5 WWII-1970 - Located in the mid portion of the Newport Naval Base. Contains eleven 60,000-barrel USTs for 
fuel. Tank bottom sludge was burned on site. Approximately 10,000-175,000 gallons of oily sludge was disposed 
of on site. A tank closure investigation is being conducted for two USTs at the site. An IAS was conducted of 
the site. Site is being investigated under the current RI./FS. 

Ill4 I Gould Island I WWII - All wastes generated on the island consisting of domestic trash, metal scrap, wood, pipes, rusted drums, 
Disposal Area two diesel oil tanks, and concrete. Wastes from electroplating and degreasing operations may also have been 

disposed of at the site. An IAS and CS were conducted of the site. Site will be investigated by the Army Corps 
of Engineers. 
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Characteristics/Studies/Plan of Action 

Gould Island Bunker WWII - Site had drums containing possible hazardous waste from electroplating operations. An IAS was 
conducted on the site. NETC cleaned the site under a removal action. 1 

II I 16 Gould Island 
I 

An IAS conducted on the site concluded that no action is required at site. WWII - Six-ton capacity incinerator. 
Incinerator II 

17 Gould Island WWII - Wastes generated from electroplating and degreasing operations. Wastes included muriatic acid, chromic 
Electroplating Shop acid, copper cyanide, sodium cyanide, sodium hydroxide, nickel sulfate, Anodex leaner and degreasing solvents. 

An IAS and CS were conducted of the site. The site is being investigated under a SASE. 

Structure if214 - 
I 

Site has been excessed and is 1980-1982 - Area adjacent to structure #214. Drums of waste oil and oily spillage. 
Melville North considered a Formerly Used Defense Site (FUDS). NETC cleaned the site under a removal action. II 

- 

Notes:Bolded text indicates a FUDS (Formerly Used Defense Site) site. 



TABLE 2 

STATUS SUMMARY OF NETC NEWPORT HAZARDOUS WASTE SITES 

No. Site Present Owner Action 

4 

5 

6 

7 

8 

9 

10 

11 

s b. 12 

13 

14 

15 

16 

17 

18 

McAllister Point Landfill 

Melville North Landfill 

Transformer Vault 
Substation ##214 - Melville North 

Coddington Cove Rubble Fill 

Melville North Area 

STP Sludge Drying Bed 

Tank Farm One 

NUSC Disposal Area 

Old Fire Fighting Training Area 

Tank Farm Two 

Tank Farm Three 

Tank Farm Four 

Tank Farm Five 

Gould Island Disposal Area 

Gould Island Bunker #ll 

Gould Island Incinerator 

Gould Island Electroplating Shop 

Structure #214 - Melville North 

Navy IASKS, RI/FS 

Private IASKS, RI/F@ 

Private Navy Clean-Up0 

Navy 

Private 

Private 

Navy 

NW 
Navy 

Navy 

Navy 

Navy 
Navy 

State 

State 

State 

NW 
Private 

IAS SASEf2’ , 
IAS, Navy McLean-up@ 

IAS, Navy ~&an-up0 

IASKS@ 

IAS SASE’?) , 
IAS, RI/FS4’ 

IAS” 

IAS@) 

IASKS, RI/FS 

IAS, RVFS 

IASKS, RI/FSO 

IAS, Navy Clean-Up” 

No Action@) 

IASKS, SASE”’ 

IAS, Navy Clean-Up 

(‘) The RI/FS for this site will be conducted as part of a separate investigation 

o A Study Area Screening Evaluation (SASE) will be performed on each of these 
sites to determine need for an RI/FS. 

e) These Tank Farms are currently being investigated under a DFSP contract., 
SASE’s of these sites are awaiting findings of the DFSP investigations. 

(4) A Confirmation Study was not performed. During a geotechnical investigation of the 
site, evidence of oil-contaminated soil was found thus, the site is being studied under the 
RI/FS . 

CR This site will be investigated by the Army Corps of Engineers (ACE). 
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1.0 INTRODUCTION /7x_ 
The Plan of Action presented in the Phase II RI/FS Work Plan was prepared in 

accordance with Navy Requirements (Scope of Work, Amendment 20 to Appendix “A”, 

Contract N62472-86-C-1282) and Guidance for Conducting Remedial Investigations and 

Feasibility Studies under CERCLA prepared by USEPA (1988). The Work Plan builds on the 

extensive data base available for the Naval Education and Training Center, Newport 

(NETC-Newport) , Rhode Island. The data base includes the following major investigation 

efforts: 

0 Initial Assessment Study (IAS), Envirodyne Engineers, Inc. (1983). 

l Verification Step, Confirmation Study (CS), Loureiro Engineering Ass. (1986). 

l Tank Closure Plan for Tanks 53 and 56, Tank Farm Five, Environmental Resources 
Associates (1988). 

l Draft Final Report - Phase I (RI), TRC Environmental Consultants Inc. (199 1). 

The Phase II Work Plan was developed to provide site-specific information sufficient to 

support informed risk management decisions regarding appropriate site remedies. 

In preparing the Phase II Work Plan, pertinent comments received by the Navy on the 

Draft Phase I Remedial Investigation Report (December 1991) were incorporated into the Phase 

II plan of action. Comments received by the Navy on the Phase I RI report included those from 

USEPA Region I and the U.S. Fish and Wildlife, USEPA risk assessment group, USEPA 

follow-up responses, and RIDEM. Additionally, comments received on the Phase I - RI/FS 

Work Plan from USEPA and RIDEM were addressed, as appropriate. 

The project plans for the Phase II work effort include the site-specific Field Sampling 

Plans (FSP), a Quality Assurance Project Plan (QAPP), and a project Health and Safety Plan 

(HASP). In addition, this Work Plan includes discussions of NFTC and site-specific background 

information which has been updated to include the results of the Phase I - RI, a discussion of 

ARARs and preliminary action alternatives, a Data Evaluation and Assessment Plan which 

addresses data management and the RI Report outline, and a supplemental Human Health Risk 
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Assessment. A discussion of treatability studies and pilot testing is included in the Treatability 

Study and Feasibility Study (FS) Plan. 

The Phase II Work Plan was developed to assure that the field investigations meet the 

objectives described in EPA’s guidance, including: 

l Define the nature and extent of contamination (waste types, concentrations, 
distributions). 

l Provide a basis for the evaluation of contaminant fate and transport mechanisms. 

l Update Phase I Human Health Risk Assessment. 

o Perform an Ecological Risk Assessment. 

l Update Phase I identification of federal/state contaminant- and location-specific 
ARARs. 

l Provide a data base sufficient to support the detailed evaluation of remedial 
alternatives within a Feasibility Study. 

In developing the Work Plan, the approach was to: 

l Identify data gaps in the Phase I RI; 

@ Identify data quality objectives (DQO’s); 

l Identify types of actions that may be appropriate for addressing site problems and 
define associated data requirements for the technical evaluation of the actions’ 
applicability; 

l Identify interim remedial measures, where appropriate, to mitigate potential threats 
or prevent further environmental degradation; 

l Identify optimal sequence of site actions and site activities; and 

l Identify procedures that may be used to streamline the Phase II RIBS. 

These work plan criteria are described in more detail in the following sections. 
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, i.,. 2.0 PROJECT PLAN CRITERIA 

2.1 Data Gaps 

The Phase I RI provided an initial evaluation of the presence, nature, and extent of 

contamination at the investigation sites. Surface soils, subsurface soils or fill, sediments, surface 

water, and ground water were sampled and initially characterized at the sites. The geologic and 

hydrogeologic characteristics for each of the site were also investigated. A Human Health Risk 

Assessment was performed on the basis of the Phase I RI results. However, the sites were not 

“fully characterized” by the site assessment activities. Based on a review of all existing data and 

regulatory review comments, the following data gaps were identified as requiring further 

investigation (site activities planned to address these data gaps are noted in parenthesis after each 

item): 

Site 01 - McAllister Point Landfill 

0 Background Soil and Ground Water Quality (off-site surface soil samples and 
upgradient monitoring wells). 

l Landfill Cap Soil Quality (surface soil samples). 

l Extent of Phase I Detected Surface Soil Contamination. 

l Shoreline Surface Soil/Sediment Quality (surface soil samples). 

l Shoreline Site Bank Material Soil/Fill Quality (surface soil samples). 

l Ash Fill Location and Extent at Northern End of Site (surface and soil borings). 

l Extent of landfdl and site (surface soil samples, soil borings, and geophysics). 

l Characteristics of fill materials (surface soil samples and soil borings). 

l Site Bedrock Topography (borings and geophysics). 

l Ground Water Quality in Shallow and Bedrock Aquifers (nested monitoring well 
sampling). 

l Extent of Phase I Detected Ground Water Contamination (soil gas and monitoring 
wells). 
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l Leachate Spring Locations and Water Quality (leachate surveys and sampling). 

l Surface Water and Ground Water Interactions (multi-level piezometers, ground water 
sampling, surface water station). 

Site 09 - Old Fire Fighting: Training Area 

0 Background Soil and Ground Water Quality (off-site surface soil samples and 
upgradient monitoring wells). 

l Extent of Phase I Detected Surface Soil Contamination (surface soil samples). 

l Extent of Site (surface soil samples and borings). 

l Overall Site Surface Soil Quality (surface soil samples). 

l Source of Phase I Geophysical Anomaly in Central Mounded Portion of Site 
(geophysics and test pits). 

l Characteristics Soil/Fill of Mounded Areas in the Central and Western Portions of Site 
(surface soil samples, test pits, and borings). 

e Bedrock Topography and Characteristics (borings and geophysics). 

o Ground Water Quality in Shallow and Bedrock Aquifers (nested monitoring well 
sampling) L 

l Extent of Phase I Detected Ground Water Contamination (monitoring wells). 

l Shoreline Surface Soil/Sediment Quality (surface soil samples). 

Site 12 - Tank Farm Four 

* Background Soil and Ground Water Quality (surface soil samples and upgradient 
monitoring wells). 

l Overall Site Surface Soil Quality (surface soil samples). 

l Extent of Phase I Detected Surface Soil Contamination (surface soil samples). 

l Overall Site and Downgradient Ground Water Quality (bedrock and overburden 
monitoring wells). 
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l Ground Water and Surface Water Interaction (piezometers and monitoring wells). 

l Surface Water and Sediment Quality in On-site Brook (on-site and off-site sampling). 

l Unknown Structure (“Ruins”) Characteristics (survey and sampling). 

Site 13 - Tank Farm Five 

l Background Soil and Ground Water Quality (surface soil samples and monitoring 
wells). 

l Overall Site Surface Soil Quality (surface soil samples). 

l Extent of Phase I Detected Surface Soil Contamination (surface soil samples). 

l Overall Site and Downgradient Ground Water Quality (bedrock and ove.rburden 
monitoring wells). 

l Ground Water and Surface Water Interaction (piezometers and monitoring wells). 

l Surface Water and Sediment Quality in On-site Brook (on-site and off-site sampling). 

Additional site characterization activities at each of the sites includes the collection of 

samples for media treatability information (e.g., grain size analyses, TOC, etc.). 

2.2 Data Oualitv Obiectives (DOOs) 

The development of data quality objectives involves the following: 

l the specification of the decision making process and identification of why rrew data 
are needed based on the identification of data users, the evaluation of existing data, 
the development of conceptual site models, and the specification of data quality 
objectives for the project; 

l the identification of data uses or needs to ensure adequate data are developed; and 

l the specification of methods by which data of acceptable quality and quantity will be 
obtained. 

Project objectives include the further characterization of the investigation sites with 

respect to the nature and extent of contamination, the chemical and physical characteristics of 
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the sites, the site contaminant fate and transport concerns, the human health and ecological risks, 

and the application of potential remedial alternatives. 

The Phase II RI/FS Work Plan has been developed in consideration of the following data 

quality objectives. The data developed during the Phase II RI will need to be of sufficient 

quality to support the activities involved in meeting the project objectives (i.e., data evaluation, 

human health risk assessment, treatability study and feasibility study activities). The USEPA 

guidance provided in “Data Quality Objectives for Remedial Response Activities” (USEPA, 

March 1987) was used to determine the analytical levels required to support the site 

characterization activities. Table 1 provides information on the analytical levels appropriate to 

various data uses. Table 2 identifies appropriate analytical levels for generic RI/FS data uses. 

The data quality objective levels to be utilized for this investigation include: 

Level I - screening - organic vapor detection using field instruments for soil gas surveys 
and health and safety monitoring; 

Level II - field analysis for soil gas surveys; 

Level III - engineering (laboratory analyses other than EPA CLP, such as physical soil 
tests); 

Level IV - Confirmational (such as TCL, TAL, including data validation); and 

Level V - Non-standard (including analysis for non-conventional parameters like TOC, 
BOD, TPH, and modified CLP methods). 

The combined use of these data quality objective levels will satisfy the data requirements of site 

characterization, human health risk assessment, and feasibility study activities. 
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2.3 Seuuenced Site Actions/Activities 

The Phase II Remedial Investigation described in the Work Plan will be conducted in a 

staged approach in which sampling and analyses are sequenced to direct and optimize subsequent 

field activities. Soil gas and geophysical surveys will be used to further evaluate potential 

locations for the placement of borings and monitoring wells. Surface and subsurface soil 

samples will be collected to define the nature and extent of soil and fill contamination. Ground 

water samples will be collected and analyzed to define the horizontal and vertical extent of 

ground water contamination. Other field activities to be accomplished as part of the Phase II 

RI include structure sampling, hydrogeologic well testing, and supplemental geologic 

characterization. A summary of the field investigation activities planned for the Phase II RI at 

NETC-Newport are as follows: 

l Geophysical Surveys (electromagnetic conductivity, magnetometer, and seismic 
refraction) 

l Soil Gas Surveys (portable gas chromatograph) 

l Surface Soil Sampling 

l Test Borings 

l Monitoring Well Installation 

l Ground Water Sampling 

l Surface Water Sampling 

l Sediment Sampling 

l Structure Sampling 

l Hydraulic Well Testing 
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2.4 Streamlining of Phase II - FUFS Activities 

The results of the Phase I RI and background data indicated that additional field 

investigations are needed to fill in the data gaps, further address Phase I investigation findings, 

and address regulatory requirements documented in review comments. To streamline Phase II 

RUFS activities, existing data has been evaluated to determine if interim actions can be taken 

at any of the sites studied. These activities include the collection of analytical data during the 

Phase II RI which will aid in the evaluation of remedial technologies, and the planned interactive 

process for identifying potential treatability study needs and conducting treatability studies, as 

described in Volume VIII of this Work Plan. The project planning for Phase II has developed 

a cost-effective approach which will ensure that adequate data are available for defensible 

Human Health and Ecological Risk Assessment and Feasibility Study, if required. 

Streamlining the approach at NETC-Newport recognizes that removal of all uncertainties 

is usually not feasible and focuses instead on collecting sufficient data to characterize the sites 

sufficiently to support site remedy selections. It is critical that sufficient data is collected during 

Phase II to either support a “no action” finding or allow the Navy to proceed toward the ultimate 

goal of site clean-up. 
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1.0 INTRODUCTION 

The objective of this volume of the Work Plan is to define the level of Phase II 

investigation necessary to assess the nature and extent of environmental contamination at Site 

01, the McAllister Point Landfill site located on the NETC. This volume of the Work Plan 

describes site-specific objectives in Section 1.1, summarizes available site back:ground 

information in Section 2.0, presents the site-specific field sampling activities in Section 3.0, and 

summarizes’site-specific health and safety information in Section 4.0. 

1.1 SITE-SPECIFIC INVESTIGATION OBJECTIVES 

The general objectives of the RI site investigation are to determine the nature and extent 

of site contamination, sources of contamination, potential contaminant migration pa&hways, 

potential contaminant receptors, and associated exposure pathways. This information is 

necessary to determine whether, and to what extent, a threat to human health or the environment 

exists, and to provide the information required to develop and evaluate remedial. action 

alternatives for the site, as necessary. 
,” The scope of the Phase I and Phase II sampling efforts for this site have been developed 

to meet site-specific RUFS objectives. The site-specific objectives have been refined basjed upon 

the findings of the Phase I RI. Below is a list of the RI objectives for the McAllister Point 

Landfill investigation: 

- determine the site background soil and ground water quality; 

- determine the nature and extent of site surface soil contamination; 

- determine the extent of the fill material on the site; 

- determine the nature of the fill material contamination; 

- determine the nature and extent of ground water contamination; 

- determine the source location of the ground water contamination; 

- determine the nature and extent of sediment and biota contamination in the #adjacent 
bay. 
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The Phase II site investigation is being conducted to address areas of concern discovered 

under the Phase I investigation and any site investigation data gaps. The Phase II investigation 

activities will include geophysical and soil gas surveys, surface soil sampling, soil boring 

sampling, monitoring well installation and sampling, and leachate sampling. Soil and ground 

water samples will be collected from the site and analyzed as described in Section 3.0 of this 

plan. 
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2.0SITEBACKGROUNDINFORMATION 
, 3 *~. 

2.1 SITE LOCATION AND DEWXIPTION 

The McAllister Point Landfill is located in the central portion of the Newport Naval Base 

(see Figure 1). The site is approximately 11.5 acres in size and is situated between Defense 

Highway and Narragansett Bay. A set of Penn Central Railroad tracks run in a north-south 

direction along the eastern side of the site. Access to the site is off of Defense Highway, across 

the railroad tracks, through a gate in the south-central portion of the site. A map of the site is 

presented as Figure 2 with site topography shown on Figure 2A. 

A short section of chain-link fence borders the eastern edge of the site at the site entrance 

and transects the south central portion of the site. An opening in the portion of the fence which 

transects the site allows travel between the central and southern portions of the site. Overhead 

power lines run along the eastern edge of the site. 

The site is characterized by a mounded area in the central to north-central portioln of the 

site and flat areas at the northern and southern ends. Ground elevations across the main portion 

of the site vary between approximately 15 and 35 feet above mean low water level (mlw). 

Along the western edge of the site, the grade drops off quickly to the shoreline, in some areas 

by as much as 20 feet. 

The site is vegetated with grass, weeds, and some small trees. A small, lightly wooded 

area is present at the northern end of the mounded area. A more mature wooded area is, present 

just off the northeastern edge of the site between the railroad tracks and Defense Highway. 

Several depressions are present in the central portion of the site where standing water collects 

during heavy precipitation events. The Navy routinely clears vegetation along overheald power 

lines which run between the edge of the site and the railroad tracks. 

2.2 SITE! HISTORY 

The McAllister Point Landfill was investigated in both the Initial Assessment Study (IAS) 

and Confirmation Study (CS). The following site history information was obtained from the IAS 

report (Envirodyne, 1983). 
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This is the site of a sanitary landfill which was operational over a 20-year period, 
The site was first used in 1955 following the closure of the landfill in Melville 
North. The site continued to be used as a landfill until the mid-1970’s and 
encompasses approximately 6 acres. The site is located on land which is being 
excessed by the Navy. 

During the years that the site was operational, it received all the wastes which 
were generated at the naval complex. This included wastes from all the 
operational areas (machine shops, ship repair, NUSC, etc.), Navy housing areas 
(domestic refuse), and from the 55 ships which were homeported at Newport 
prior to the 1973 SER action. Generally, 25 to 30 of these ships were in port at 
any one time. Each day, fourteen 40-cubic yard containers were emptied from 
the pier areas and disposed of in the landfill. The materials disposed of at this 
site included spent acids, paints, solvents, waste oils (diesel, lube and fuel), and 
PCB-contaminated transformer oil. 

The operators of the landfill indicated that it was common practice for barrels 
filed with liquids to be brought to the landfill. These barrels contained paints, 
oils and other unidentifiable liquids. The barrels were crushed by the bulldozer 
operator before being covered. It was also discovered through interviews with 
base personnel that at least two transformers, each of which contained 
approximately 100 gallons of PCB-contaminated oil, and at least 4 or 5 capacitors 
were disposed of in the landfill. The Superfund notification for McAllister Point 
indicated that PCBs were disposed of at the site. 

For the period 1955 through 1964, wastes were simply trucked to the site, spread 
out with a bulldozer, and then covered over. In 1965, an incinerator was built 
at the landfill. From 1965 through 1970-71, some 98 percent of all the wastes 
were burned before being disposed of in the landfill. The incinerator was closed 
about 1970 as a result of the air pollution it was causing. During the remaining 
years that the site was operational, all wastes were again disposed of directly into 
the landfill. 

The site is located along the shoreline of Narragansett Bay as shown in Figure l-2 
[see Figure 11. Throughout the time period that the site was operational, the 
landfill was extended out into the bay using the wastes as till material. The site 
used to be subject to periodic flooding until the elevation of the site was increased 
through additional filling. . . . 

operations at the site were discontinued in the mid-1970’s. Following this, all 
wastes generated at NETC were disposed of at the City of Newport’s transfer 
station. A final covering of soil three feet thick was placed over the NETC 
landfill following its closure. (IAS, pp. 6-25, 6-31) 
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The site is still planned to be excessed by ‘the Navy. Currently, the site is zoned by the Navy 

as “open space” (e.g., recreational use, parking). 

2.2.1 Aerial Photography 

~~istoric site maps and plans for the NETC facility as well as historic aerial pholtos and 

photo prints were reviewed to identify the locations and extent of historic site activities and 

previous site structures and their uses. A detailed list of the photos and maps reviewed and 

associated descriptions is presented in Appendix B of the Phase I RI report (TXC, 1991). 

Summaries of the information obtained from the site map and aerial photo reviews for the site 

are presented below. 

Aerial photos and facility maps were reviewed covering the years from 1938 to 1988. 

Activity on the site dates back to 1938, with a railroad spur entering the site near the current 

site entrance, and running north into the center of the site. Throughout the 1940’s and 1950’s, 

large open depressions are visible on the site, along with material storage areas and what 

appeared to be above-ground tanks. From 1958 through 1970, an incinerator was visible in the 

north-central portion of the site. From 1965 through 1975, the shoreline of the central portion 

of the site changed shape, indicating filling of Narragansett Bay in this area. In the 1981 and 

1988 aerial photos, the site appeared to be generally inactive. 

2.3 PREVIOUS SITE INVESTIGATIONS 

An Initial Assessment Study (Envirodyne Engineers, 1983) conducted on the site in 1983 

identified areas on NETC where potential contamination from past waste disposal or handling 

practices may pose human health or environmental risks. The McAllister Point Landfill site was 

reviewed under the IAS. Based upon the historic use of the site as a landfill for hazardous 

wastes and the potential contaminant migration pathways at the site, the site was recommended 

for a Confirmation Study (CS). 

A CS was conducted at this site from 1984 to 1985. The CS involved the collection and 

analysis of sediment, mussel, landfill leachate, surface soil, and ground water samples alt or near 

the site. The surface soil samples indicated that low levels of contamination may be associated 

with the landfill cap material. Leachate spring samples from the western edge of the: landfill 

-Volume III-l Page 5- 

TRC 



exhibited levels of metals, cyanide, phenol, and some other organic constituents. The sediment 

and mussel samples indicated the presence of inorganic contaminants in samples collected 

adjacent to the site, especially near the southern end of the landfill, with levels decreasing with 

distance from the site. The polychlorinated biphenyls (PCB) levels detected in mussels samples 

appeared to be attributable to bay-wide contamination, on the basis of similar levels also detected 

in background mussel samples. Site ground water samples exhibited elevated levels of metals. 

The .Phase I Remedial Investigation (RI), which was conducted from 1989 to 1990, 

included site geophysical surveys, surface soil sampling, soil boring sampling, leachate 

sampling, and ground water sampling. The findings and results of the Phase I RI for the 

McAllister Point Landfill are summarized below: 

Soil Assessment - Volatile organic compounds (VOCs), base neutral/acid extractable organic 

compounds (BNAs) (including polynuclear aromatic hydrocarbons (PAHs)), pesticides, PCBs, 

and inorganics were all detected in on-site soils. The major areas of the site where contaminants 

were detected in the soil at elevated levels include the following: 

l Northern area - carcinogenic PAHs; 
l North-central area - BNAs, carcinogenic PAHs, and inorganics; 
l Central landfill area - VOCs, BNAs, PCBs, and inorganics; 
l South of access road - BNAs, carcinogenic PAHs, and inorganics; and 
l Shoreline - BNAs, carcinogenic PAHs, and inorganics. 

Significant VOC contamination (i.e., greater than 1 ppm total VOCs) was detected in 

soils and fill in the central portion of the landfill area, but VOC levels were not consistently high 

throughout the depth of the soil horizons sampled. 

BNAs were detected at elevated levels (i.e., greater than 10 ppm total BNAs) throughout 

the site, with the highest levels (i.e., greater than 100 ppm total BNAs) detected at spot locations 

in the central and southern portions of the site. Elevated levels of total carcinogenic PAHs (Le., 

greater than 1 ppm) were also detected at locations where total BNA concentrations were less 

than 10 ppm. These locations were generally in the northern portion of the site, with smaller 

areas identified in the southern portion of the site and along the shoreline. 
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Pesticides were detected at low levels (i.e., 10’s of ppb) in surface soil samples across 

the site, while PCBs were detected in surface and subsurface soils. PCBs were detected in 

surface soils along the shoreline and in subsurface soils in the north-central and southern portions 

of the site. No test boring soil samples analyzed for PCBs exceeded the 1 ppm RIDEM PCB 

soil action level. 

Inorganics levels in the soils and ffl were compared to off-site background surface soil 

levels. Inorganics were detected in soil and fill samples collected from across the site ad levels 

exceeding background levels. The highest inorganic levels were detected in soils from the 

central and south-central portions of the landfill, in the northern portion of the site (ash area), 

in the southern portion of the site, and along the shoreline. 

Ground Water Assessment - VOCs, BNAs, PCBs, and inorganics were all detected in site 

ground water samples. The major areas of the site where contaminants were detected at levels 

exceeding action levels include the following: 

0 Northern area - inorganics; 
0 North-central area - inorganics; 
l Central landfti area - VOCs, and inorganics; and 
0 South of access road - VOCs, PCBs, and inorganics. 

VOC detections, consisting mostly of petroleum-related VOCs (e.g., xylene, benzene) 

were limited to wells located in the central and southern portions of the site. VGCs were also 

detected in soil boring samples collected at the depth of the water table from the north-central 

to southern portions of the site, indicating the potential for ground water contamination 

throughout this area. Oil was observed in one well (MW-5s) in the southern portion of the site 

five months after it was sampled. No BNAs were detected above ground water action levels and 

no pesticides were detected in ground water samples. A PCB concentration of 150 :ppb was 

detected in the well in the southern portion of the site (MW5S) in which oil was subsequently 

observed. The highest levels of inorganic analytes were detected in wells from the north-central 

to southern portions of the site. 
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Sediment/Mussel Assessment - In early March 1988, the Water Quality Laboratory Engineering 

Division of the U.S. Army Corps of Engineers (ACOE) collected a series of six (6) sediment 

and mussel samples (MP#l through MP#6) in Narragansett Bay near McAllister Point Landfill. 

In addition, one set of control samples (MP#7) were collected near the site. This sampling was 

performed along with similar sampling near Gould Island and in Allen Harbor at the request of 

the Navy. 

The sampling was performed in the intertidal zone. All samples were taken as close to 

the waters edge as possible during the low tide period. As a result of the presence of large 

stones, boulders, and debris in the sediments, a steel shovel and crow bar were used in 

collecting the sediment samples. The sediment samples were collected from a depth of four to 

eight inches using a stainless steel spoon. Mussel samples were collected using unspecified 

methods. 

The sediment samples were analyzed for total petroleum hydrocarbons (TPH), PCBs, and 

six metals (cadmium, chromium, copper, nickel, lead, and zinc). The tissue samples were also 

analyzed for the same six metals. The analyses were performed using unspecified analytical 

techniques by the Hubbardton, Massachusetts ACOE Water Quality Laboratory. The sediment 

sample results indicate the presence of TPH at concentrations from 30 ppm (MP#7) to 1,100 

ppm (MP#6), PCBs from 0.01 ppm (MP#7) to 2.03 ppm (MP#3) and the presence of elevated 

levels of metals. Levels of copper and zinc above the control sample levels were detected in the 

mussel tissue samples. The sample analytical results and sample locations are provided in the 

ACOE sampling report in Appendix A. 

2.4 SITE GEOLOGY 

The soil boring activities performed at the site under the Phase I site RI, as well under 

previous subsurface investigations, provided information on the site geology. Previous 

subsurface investigation activities included the drilling and sampling of three soil borings 

completed for the installation of three monitoring wells. Subsurface investigation activities 

conducted during the Phase I RI included the drilling and sampling of thirteen (13) test borings 

and seven (7) well borings. The locations of the Phase I RI wells and borings, as well as the 

three previous site investigation wells, are shown on Figure 4. 
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The overburden soils on this site consists of fill and glacial till deposits. All of the soil 
borings except for test boring B-13 (off-site and upgradient) and all of the monitoring well 

borings, except for well MW-23 previously installed off-site, encountered fill material. The 

thickness of the fill material ranged from 3 feet (M-l) at the periphery of the site, to 24 feet (M- 

3) in the central portion of the landfill. The boring for well MW-21, previously installed at the 

western edge of the central portion of the landfill, reportedly encountered 38 feet of fill material. 

The fill material encountered consisted of a wide variety of municipal and industrial wastes 

(e.g., plastic, wood, paper, garbage, construction debris, paints), as well as what appears to be 

ash from the incinerator which reportedly operated on.the site. The fill material appears to have 

been deposited directly upon the bedrock surface across a majority of the site. 

.- -. 

Overlying the fill material, at several locations across the landfill, is a clay-silt layer 

ranging in thickness from 0 to 4 feet. This layer is presumably the cover material or “cap” 

which was reportedly placed on-site when the landfill was closed in 1973. The cover material 

is discontinuous across the site, and was found primarily in the central portion of the landfill 

(soil borings B-3, B-4, B-5, and B-6). A clay-silt horizon was also encountered overlying the 

fill material in well boring M-5 and test boring B-10, both completed at the southern end of the 

landfill, and in B-l, completed in the northern portion of the landfill; however, this material did 

not appear to be the same “cap” material encountered in the central landfill area. 

Glacial till deposits were observed directly beneath the fill and overlying the bedrock at 

the periphery of the site (at well borings M-l and M-5, and test boring B-10). Till was observed 

directly overlying the bedrock at the off-site location of soil boring B-13. Till was also 

encountered in boring B-4 in the central landfill area, and in B-8 in the southern portion of the 

site. These borings were completed within the till layer. The till encountered consisted 

primarily of fine to coarse sand and silt, with some horizons containing weathered shale 

fragments. The till varied in thickness from 4.5 feet (B-13) to 11.5 feet (M-5). One 

undisturbed Shelby tube soil sample was collected from the till, at the southern end of the site 

(M-5). The Shelby tube was collected from 14 to 15.5 feet below grade. The undisturbed soil 

sample was tested by Empire Soils Investigations, Inc. for triaxial permeability, particle size, 

and Atterberg limits. The till sample was determined to have a permeability of 2.69 x 10m7 

cm/set (7.626 x lo4 ft./day). Grain size analysis indicated the till sample consisted of 23.5 % 
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gravel, 44.6% sand, 13.4% silt, and 18.5% clay. According to its Atterberg limits, the soil 

sample was classified as “non-plastic”, which is typical of till. 

The bedrock encountered at the McAllister Point Landfill consists of a gray-green to 

black, highly weathered to competent, carboniferous shale. Cores of the shale exhibited a high 

degree of fracturing with quartz and iron-oxide deposits common along fractures. All but four 

of the soil borings were completed to the depth of the bedrock surface. The depth to bedrock 

at the site varied from 4 feet (at MW-7) to 24 feet (at MW-3D). The bedrock surface exhibits 

a uniform, westward slope, towards Narragansett Bay. 

2.5 SITE HYDROLOGY 

The following are discussions on the site surface water hydrology and ground water 

hydrology. 

Surface Water Hvdrology 

There are no surface water bodies present on the McAllister Point Landfill site. The 

general site topography slopes in an east to west direction. Surface water on the site 

(precipitation or runoff from surrounding higher elevations) either evaporates, infiltrates into the 

site soils, or flows overland to surrounding lower elevation areas or the adjacent Narragansett 

Bay. During periods of heavy rainfall, ponded water forms in a small depression located in the 

north-central portion of the site. The western edge of the entire site, which borders Narragansett 

Bay, is at an elevation approximately 10 feet higher than the beach shoreline along bay, which 

may hinder surface runoff into the bay. Springs have been observed discharging from the 

bottom of the landfill bank along the western edge of the site, into the bay. 

Ground Water Hvdrology 

Ground water levels were measured in the nine monitoring wells installed during the 

Phase I site RI in April, July, and September of 1990, and in January of 1991. A representative 

ground water contour map is presented as Figure 3. The ground water contour maps for this 

site indicate that the site ground water is flowing from east to west, towards the Narragansett 

&Y- 
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Single well hydraulic conductivity tests (slug tests) were performed in four of the 

monitoring wells at the site @W-l, MW-3D, MW-SD, and MW-7). All of these wells are 

screened within the bedrock at the site. Monitoring wells MW-1 and MW-7 are screened in the 

weathered upper zone of the bedrock. The hydraulic conductivities determined from the slug 

tests range from 0.07 ft./day (wells MW-7 and MW-3D) to 0.20 ft/day (well MW-SD). These 

hydraulic conductivity values are higher than values normally attributed to shale (3.28 x. 104 to 

3.28 x lo-* ft/day) (Driscoll, 1987) and probably reflect the highly weathered and fracture nature 

of the upper portion of the bedrock at the site. Slug tests were not conducted in monitoring 

wells screened in the fill material at the site, due to the shallow ground water levels (i.e., 

insufficient water) in the shallow wells. 

- Vertical Hvdraulic Gradients 

-_ 

Vertical hydraulic gradients were determined at the two sets of nested monitoring wells 

constructed during the Phase I site RI, MW-3S/D and MW-SS/D. Vertical hydraulic gradients 

are used to evaluate whether contamination can migrate downward through an aquifer. A 

positive hydraulic gradient indicates an upward flow, and a negative gradient indicates a 

downward flow. An upward flow would tend to retard contaminant transport down thrlough an 

aquifer, whereas a downward vertical gradient provides a means by which contamination can 

migrate toward the bottom of the aquifer. 

On all four of the dates that water levels were measured, a downward, or negative, 

hydraulic gradient was observed in both of the well pairs. The calculated vertical gradients 

ranged from -0.115 ft/ft (MW-3S/D on 4/3/90) to -0.242 ft./t? (MW-3S/D on 9/20/90) This 

indicates that ground water from above the bedrock surface (in the fill or overburden) would 

tend to flow downward into the bedrock at these two locations. 

- Horizontal Hydraulic Gradients 

.). 

Horizontal hydraulic gradients were also determined, during the Phase I site RI, from the 

water level measurements at the site. Horizontal gradients are used, along with the: aquifer 

hydraulic conductivity and effective porosity, in determining horizontal ground water flow 

velocities, and hence the rate at which an aquifer may transport contaminant solutes. Horizontal 
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gradients were calculated for the shallow wells (screened in the fill and overburden materials), 

and the three deep wells at the site (screened in bedrock) on the basis of the average of the four 

sets of ground water level measurements taken at the site. The horizontal gradient represents 

the change in head, measured in feet, per horizontal foot of travel through the medium. 

Calculated shallow average horizontal hydraulic gradients ranged from 0.0056 ftift (MW- 

5s to MW-6), to 0.038 ft/ft (MW-4 to IMW-3s). Deep average horizontal gradients were 

calculated as 0.0077 ft/ft @W-SD to MW-SD) and 0.0049 ft/ft (MW-3D to MW-1). 

- Average Linear Velocities 

The calculated average horizontal hydraulic gradients, along with hydraulic conductivity 

and effective porosity values, were used to calculate average linear ground water velocity values 

at the site. 

Calculated average linear velocities for the shallow ground water ranged from 0.0061 

ft/day (MW-6 to MW-5s) to 0.0417 ft/day (WV-3s to W-4). The average linear velocities 

of the deep ground water were calculated as 0.0091 ft/day (MW-SD to MW-3D) and 0.0057 

ft./day (MYV-3D to MW-1). It is important to note that the calculated average linear velocity 

values are lower than the “true microscopic velocities” because water particles must travel along 

irregular paths that are longer than the linearized paths represented by the calculated average 

linear velocities (Freeze and Cherry, 1979). In addition, the estimated effective porosity value 

of 52% for the fill at the site may be too high or low, causing the linear velocity estimates to 

be too low or high, respectively. 

- Tidal Influence 

Continuous ground water level measurements were recorded in five of the monitoring 

wells, as part of the Phase I site RI, (MW-1, MW-3S, MW-3D, Mw-SS, and MW-SD) for three 

days (August 21 to August 24, 1990). Ground water levels were recorded every 15 minutes 

during the three-day time period. At the same time, continuous surface water levels were 

recorded at a gauging station located in Narragansett Bay, adjacent to the site. 

Tidal influences were observed in each of the monitoring wells except MW-3s. The 

influence upon monitoring wells MW-3D and MW-5s were small enough to be considered 
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negligible. The strongest tidal influence was encountered in monitoring well MW-SD. The 

piezometric water level in MW-SD fluctuated by as much as 2.12 feet between high and low 

tide. The water level fluctuations in the wells paralleled the six hour tidal period observed in 

the Narragansett Bay tidal station adjacent to the site. The amount of tidal fluctuation is a 

function of proximity to Narragansett Bay and whether the well screen intercepts the bedrock 
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3.0 SAMPLING PLAN 

3.1 INTRODUCTION 

The program of investigation described in this section has been developed to achieve both 

overall and site-specific project objectives. Field sampling methodology for individual 

investigation activities (e.g., soil gas survey, surface soil sampling) is described in Appendix B. 

The quality .assurance/quality control procedures for field sampling and laboratory analyses are 

presented in the project Quality Assurance Project Plan (QAPP) provided in Appendix D. A 

summary of the Phase II McAllister Point Landfill sampling program is presented in Table 1. 

The planned Phase II sample locations are shown on Figure 5. 

3.2 RECONNAISSANCE SURVEYS 

Prior to initiating sampling activities a site walkover will be conducted by field 

investigation team members to familiarize themselves with the current site conditions. An 

attempt will be made to conduct this survey during the spring, however the actual start of the 

field activities may result in completing this survey during other times of the year. The site will 

be visually surveyed with respect to any changes in site access restrictions, the Phase I 

monitoring well locations, and the planned Phase II sampling locations. Site-specific health and 

safety considerations, including emergency evacuation procedures, will be reviewed during the 

visit. Pertinent features, such as overhead and subsurface utilities, and other potential hazards 

will also be reviewed with Navy personnel with respect to affected sampling activities. 

During the site walkover survey, a Phase II baseline ambient air survey will be conducted 

across the site. The ambient air survey will be conducted with either a flame or photo-ionization 

detector to assess ambient conditions for the presence of volatile organic compounds (VOCs) and 

establish the Phase II site baseline conditions. The ambient air surveys will be completed using 

equipment and methods outlined in the Field Sampling Methodology Plan provided as Appendix 

B of this Work Plan. 
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3.3 GEOPHYSICAL SURVEYS 
. 

Electromagnetic conductivity (EM-3 1) and seismic refraction surveys are planned at this 

site. In Phase I, EM and magnetometer surveys were completed on a 50-foot spaced grid across 

the site. During the Phase II geophysical investigation attention will be given to the area of 

“elevated conductivity in the central portion of the site” reported during Phase I RI geophysical 

explorations. The Phase II follow-up EM survey will be used to further aid in determining the 

nature and extent of fill, the potential source(s) of ground water contamination at the slouthem 

end of the site, and the extent of any salt water intrusion at the site. The EM survey will be 

conducted along lo-foot spaced traverses at the ends of the site and around Phase I well nest 

MW-5, and at 50-foot spaced traverses along the western edge of the site. In addition to 

recording EM readings at grid points and the top of the bank, continuous EM readings will be 

also observed between grid points. Any EM readings which are observed to significantly deviate 

from normal (e.g., negatives, highs, lows) between the grid points will also be recorded. 

A seismic refraction survey will be conducted across the site to aid in charactetizing the 

bedrock topography beneath the site. The seismic survey will also aid in characterizing the 

overburden materials. The seismic survey specifications (e.g., spread lengths geophone spacing) 

will be determined and established by the geophysical subcontractor prior to the survey 

activities. This information will be forwarded to the EPA and RIDEM prior to the survey for 

review and comment. The location of the geophysical surveys is provided on Figure 5A. 

3.4 SOIL GAS SURVEY 

A soil gas survey is planned at this site to aid in investigating areas of subsurface volatile 

organic compound soil and ground water contamination discovered in Phase I as well as to assist 

in defining the final locations of site borings and monitoring wells. The soil gas survey will be 

conducted on the 25-foot concentric grid pattern around Phase I well nests W-3 and MW-5. 

It is estimated that approximately twelve (12) soil gas points will be sampled around arch well 

nest. As is necessary, additional soil gas survey points will be completed around points 

indicating elevated concentrations of soil gas to further locate “hot spots”. 

The soil gas survey will be conducted with a van-mounted hydraulic probe device and 

field gas chromatograph. The portable GC will be used to identify the concentrations of 
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individual VOCs and a total VOCs concentration. The soil gas sampling and analysis 

methodology is presented in the Field Sampling Methodology discussion provided in Appendix 

B of this Work Plan. 

3.5 SOIL SAMPLING 

Soil samples will be collected as surface soil samples and soil boring samples under this 

site investigation. Below is a discussion on each of the planned soil sampling activities. 

3.5.1 Surface Soil Sampling; 

Surface soil samples will be collected from nineteen (19) locations (SS-18 to SS-36) on 

the site. The planned locations of the surface soil samples are shown on Figure 6. These 

samples will be collected from the following general locations: around areas of documented 

Phase I surface soil contamination, surface soil areas not sampled in Phase I (e.g., “capped 

area”), the site boundaries, and the site shoreline. The rationale for each of the planned surface 

soil samples is presented in Table 2. Shoreline samples which may be periodically inundated 

(SS-29 through SS-36) will also be analyzed for TOC and be subjected to a grain size analysis. 

In addition, three (3) “background” surface soil samples (SS-18 to SS-20) will be 

collected from two locations east of the site across Defense Highway and one location in the 

small wooded area between the site and Defense Highway. An attempt has been made to select 

background soil sample locations believed to be representative of site background soil conditions 

and away from other potential sources of contamination (e.g., roadway, railroad tracks). The 

proposed locations for the background samples will be confirmed with the EPA and RIDEM 

during a site visit prior to the surface soil sampling activities. 

Surface soil sampling will be conducted according to the method described in the Field 

Sampling Methodology Plan provided in Appendix B of this Work Plan. Surface soil samples 

will be analyzed for the full organic target compound list (TCL) and inorganic target analyte list 

(TAJ-4. 
Surface soil samples will also be collected from each of the planned test and well boring 

locations, as described in Section 3.5.2 of this plan. The 0- to l-foot portion of the first 2-foot 

split spoon sample will be collected as the surface soil sample at each boring location consistent 
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with EPA risk assessment requirements. The soil boring samples will also be analyzed for the 

full TCWTAL. The VOC fraction of surface soil samples will be collected as a discrete 

increment from the 0.5 to 1 foot portion of the first split spoon as described in Appendix B. 

Soil for the remaining analytical fractions will be homogenized prior to filling sampling 

containers. Samples from within the area of previously observed ash (SS-24, SS-25, and SS-26) 

will also be analyzed for dioxin/furans. 

3.5.2 Soil Boring Samnlinq 

Test borings will be completed and sampled at thirteen (13) locations (B-14 to B-26) 

across the site. In addition, soil samples will be collected from the Phase II site well borings 

planned at nine (9) different well locations. The planned test boring and monitoring well 

locations are shown on Figures 7 and 8, respectively. 

Test borings are planned to further investigate the characteristics of the fill and soil at 

the site and the extent of subsurface soil contamination detected in Phase I. The Phase II test 

boring rationale is presented in Table 3. The well borings are associated with the Phase II 

ground water monitoring wells planned for the site. The Phase II monitoring well rationale is 

discussed in Section 3.6 and presented in Table 4. 

Two test borings (B-14 and B-26) are planned at the northern and southern ends of the 

site to further investigate the site boundaries. Three (3) test borings (B-15, B-16, and B-17) are 

planned in the north central portion of the site to investigate the extent of the ash fill located in 

this area. Test boring B-18 is planned to investigate a low lying area in the north central 

portion of the site. The two borings B-19 and B-20 are planned in the central portion of the site 

to further investigate the fill contamination detected in this area in Phase I. Boring B-21 is 

planned in the central site portion to further investigate the characteristics of the landfrlled 

material in this area. Boring B-22 is planned to further investigate soil contamination discovered 

in this area in Phase I (at SS-6). Boring B-23 is planned in this area to investiigate the 

characteristics of the fill in this area of the site. Boring B-24 if planned to further investigate 

subsurface soil contamination detected in these areas in Phase I. Boring B-25 is platnned to 

assess the source of the oily soils identified at the southern portion of the site during the Phase 

I RI. Boring B-26 is intended to characterize subsurface soil in the southern portion of the site. 
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The well borings planned northern ash area, central fill area, and southern end of the site 

will also provide subsurface soil characteristic information for these site areas. The planned test 

boring and well locations may be reassessed based upon any significant findings of the site 

geophysical and soil gas surveys. If these preliminary surveys indicate other more optimum 

locations for investigating subsurface soil and ground water contamination (e.g., higher VOCs, 

major EM anomaly), the test borings and/or well will be relocated to investigate any such 

locations. The findings of the geophysical and soil gas surveys (e.g., anomalies, detected 

VOCs) will be reviewed with EPA and RIDEM prior to initiating the test boring investigation. 

Soil samples will be collected continuously from the on-site soil borings to the depth of 

competent bedrock (estimated on-site to be approximately 25 feet below ground surface). Split 

spoon soil samples will be screened with an OVA and Hnu immediately upon being opened. 

A lo-foot Nx core (2 63/64” O.D. core) of the bedrock will be collected at each of the planned 

four bedrock well locations. Well borings completed at well locations planned for only a 

shallow well will be tremie backfilled with a cement/bentonite, as necessary, for the placement 

of a well screen which intercepts the ground water table. 

A minimum of two soil samples will be collected from each of the on-site soil borings 

for the full TCL/TAL analysis. The two soil samples which will be submitted for laboratory 

analysis will include the soil samples collected from the 0- to a-foot interval (the 0- to l-foot 

portion for analysis) and from the last sample interval of the observed fill material. If 

insufficient sample volume for analysis is present within the 0 to 1. foot portion of the split spoon 

(i.e. recovery is low), additional sample volume will be collected using either hand auguring 

procedures (non-VOC fractions), or from a second split spoon collected immediately adjacent 

to the first. If signs of potential contamination (e.g., oil, stains, odors) are observed in a boring, 

a third sample will also be collected from the depth of greatest observed contamination (i.e., 

most stained or oily, highest OVA/HNu reading). If no fill material or signs of potential 

contamination are observed in a boring, only the surface sample and sample from directly above 

the water table will be submitted for laboratory analysis. Only the surface interval (0- to l-foot) 

sample will be collected for analysis at the three off-site well boring locations. Sample 

collection procedures for surface samples (O-2 foot) from soil borings will be the same as those 
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employed for surficial soil samples (Section 3.5.1). In addition, one soil sample from borings 

B-15, B-16, and B-17 will also be analyzed for dioxins/furans. 

In addition, to the soil samples collected for chemical analyses, a soil sample from just 

below the depth of the water table (i.e., within the saturated zone) will also be collected from 

each well location for total organic carbon (T.OC) analysis, cation exchange capacity analysis, 

and grain size determination. The information from these tests will be used in evaluating ground 

water treatment options. 

Geologic descriptions and other sample characteristics (e.g., stains, odors) and 

observations (e.g., OVA/HNu readings, depth to water) will be recorded in a field notebook. 

3.6 GROUND WATER SAMPLING 

.i _ 

Monitoring wells were installed at seven locations in Phase I (MW-1 through MW-7). 

Shallow ground water table wells were installed at six of these locations, (all except MW-1). 

Bedrock wells were installed at four of the locations (MW-lD, M-W-3D, MW-SD, and MW-7). 

In addition, three shallow overburden wells (MW-21 to MW-23) were installed under a previous 

site investigation. 

In Phase II, a total of fourteen (14) monitoring wells are planned at nine r(9) new 

locations. The planned Phase II wells consist of four (4) shallow ground water table wells and 

five (5) shallow ground water table wells paired with bedrock wells. Generally, the mo’nitoring 

wells are planned to further assess the nature and extent of ground water contamination ~detected 

at the site in Phase I. The planned locations of the monitoring wells are shown on Figure 8. 

In general, the monitoring wells are located to determine the ground water quality upgradient 

of the site, the ground water quality at the downgradient edges of the site, the exten.t of site 

ground water contamination. The rationale for each of the planned well locations is provided 

in Table 4. 

Ground water samples will be collected from each of the monitoring wells. Wells will 

be developed after installation. Water levels will be measured in the wells after development 

and just prior to well purging. The procedures for well development, purging, and r;ampling 

are provided in the Field Sampling Methodology Plan provided in Appendix B. 
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In addition to collecting ground water samples from the site, leachate samples will be 

collected from any observed leachate springs along the western edge of the site. Visual surveys 

for leachate springs will be performed throughout the Phase II RI activities in an attempt to 

observe and sample leachate springs present at the site. 

Ground water samples from Phase II monitoring wells and leachate samples will be 

analyzed for the TCL/TAL parameters less the pesticide/PCB fraction, and total chloride. In 

addition, the temperature, pH, conductivity, dissolved oxygen, redox potential, and salinity of 

each ground water and leachate sample will be measured in the field immediately following 

sample collection. Five of the ground water samples (three shallow and two bedrock) will also 

be field filtered for dissolved metals analysis, and analyzed for BOD, COD, and total suspended 

solids for ground water treatability information. Field filtering procedures are described in 

Section 7.5 of Appendix B. In addition, ground water samples will be collected from each 

existing (Confirmation Study and Phase I RI) monitoring well at the site. Samples from all but 

two (MW-5s and MW-SD) of the existing wells will be analyzed for the full TCL/TAL 

parameters less the pesticide/PCB fraction, based on the absence of pesticides and PCBs reported 

during Phase I ground water analysis. However, given the presence of oil within the MW-5 

well nest, the ground water samples from this location will be analyzed for the full TCL/TAL 

including the PCB fraction. 

In addition to collecting ground water samples from the monitoring wells and obtaining 

routine water level measurements, single well hydraulic conductivity testing (i.e., slug tests) will 

be performed on several of the site monitoring wells. Slug tests will be performed on site 

monitoring wells to aid in determining the characteristics of the site aquifers. Both rising and 

falling head slug tests will be performed on the newly installed bedrock wells. Rising head slug 

tests will be conducted on wells screened across the water table. 

Multi-level piezometers (three levels per cluster) will also be installed at four locations 

along the western edge of the site as indicated on Figure 5. The piezometer stations will used 

to evaluate the conductivity (leachate plume) and salinity changes of the ground water as a 

function of depth and tidal fluctuations. The findings of the piezometer ground water monitoring 

will be used to evaluate the extent of salt water intrusion, the ground water quality 

characteristics, and any leachate plume characteristics. A plan indicating construction details 

-Volume III-l Page 20- 

TRC 



of the piezometers is provided as Figure 9 with further information on construction provided in 

Appendix B. 

A continuous water level monitoring network will be established using three piezometer 

nests (P2, P3 and P4). Water levels will be recorded within both the shallow and bedrock 

piziometers once every fifteen minutes for a period of three months. A weekly check will be 

performed for the first two weeks of operation, and monthly thereafter to verify the integrity of 

the monitoring network. In addition, ground water pH, temperature, specific conductivity, and 

salinity will be measured in each piezometer nest once every two weeks over the three month 

monitoring period. At the end of the three months, hydrographs will be evaluated to assess the 

number and location of continued water level recorder activity. The need for further monitoring 

will be reevaluated based on proposed or actual land use changes. 

3.7 LAND SURVEY 

Following completion of field sampling activities the site will be surveyed by a State of 

Rhode Island registered surveyor. The location and elevation of the Phase II sampliq points 

will be determined in the survey. Each sampling location will be referenced to the State of 

Rhode Island Grid Coordinate System. Completed monitoring wells will be surve:yed for 

elevation at the top of the protective casing, top of the well casing, and adjacent land surface. 

Elevations will be referenced to mean low water (mlw) and a United States Geological Survey 

benchmark to the nearest 0.01 foot. The Phase II survey information will be incorporated on 

the map of the Phase I site survey. 
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4.0 SITESPECIFIC HEALTH AND SAFETY SUMMARY 

4.1 INTRODUCTION 

The purpose of this health and safety summary is to summarize the site-specific health 

and safety information. This section describes the nature of wastes or contamination suspected 

and present at the site, the site access and work zones, and the initial level of personnel 

protection and monitoring planned for each site investigation activity. In addition, a list of site 

emergency contacts and maps of the route to the Newport Hospital from the site is provided as 

Table 5 and Figures 10 and lOA, respectively. 

4.2 NATURE! OF WASTES 

Historical information indicates that the McAllister Point Landfill was used for the 

disposal of wastes, including spent acids, paints, solvents, oils, and PCB-contaminated oils. The 

Phase I RI findings indicates the presence of elevated levels of volatile organic compounds, 

polynuclear aromatic hydrocarbons, and metals in site soils. The highest levels of VOCs, 

BNAs, and metals were generally detected in the central and southern portions of the site. 

Fill is present across the site at depths of 3 feet at the site periphery to 24 feet in the 

central portion of the landfill. The fill material encountered in Phase I consisted of an 

assortment of what appeared to be municipal and industrial wastes (e.g., plastic, wood, paper, 

garbage, construction debris, paints, ash). Elevated levels of volatile organic compounds and 

metals were detected in the site ground water. PCBs were also detected in a well (MW-5s) at 

the southern end of the site in which oil was also observed. 

Previous investigations also showed elevated levels of metals, petroleum hydrocarbons, 

and PCBs in adjacent bay sediments; and elevated concentrations of metals in adjacent bay 

mussels. 
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4.3 SITE ACCESS/WORK ZONES 
r +/ -_ 

This site will be divided into four designated contiguous work zones: a support zone, 

a personnel decontamination area, a heavy equipment decontamination area, and an exclusion 

zone. The support zone for this site will be the company vehicles used by the field inves#tigation 

crew. The vehicles will be located on the foundations located in the central portion of ,the site. 

The vehicles will provide temporary relief from any adverse weather conditions and will store 

necessary field sampling and safety/emergency equipment (e.g., car phone, first aid kit, drinking 

water, HASP). The command center for the RI activities will be at the portable field office 

trailer located on Site 13, Tank Farm Five. 

A contamination reduction station, or personnel decontamination area, will be established 

adjacent to the support zone on the concrete foundation area. All personnel exiting the exclusion 

zone (work area) must pass through the decontamination zone prior to entering the support zone 

vehicles or leaving the site. Personnel shall undergo appropriate decontamination, as required 

by the activity-specific procedures and level of personnel protection. The heavy equipment 

decontamination area (e.g., for drill rigs, backhoes) will be located just south of the personnel 

decontamination area and support zone at the pool lined-decontamination area established on the 

site in Phase I. Split spoon decontamination will occur in a designated area adjacent to the 

heavy equipment decontamination area. 

The exclusion zone shall consist of the entire site area located outside of the support 

zone, support zone corridor, and decontamination areas. Access to the exclusion zone shall be 

restricted by first passing through the decontamination and support zones, signing in on the daily 

site log, and donning the appropriate level of personnel protective equipment. At off-site well 

drilling locations, the exclusion zone will consist of at least a 25foot exclusion zone around 

active drill rig operations. This exclusion zone will be demarcated with caution tape or 

barricades. The OSC or alternate will be responsible for keeping nonessential personnel 

outside of the exclusion zone boundaries during the investigation activities, In the event that 

authorized visitors are present on the site during field activities, the OSC or designee shall insure 

that they adhere to site safety requirements and maintain a safe distance outside of the exclusion 

zone. All personnel allowed to enter the exclusion zone shall be required to follow safety 

procedures described in the project HASP in Appendix C and directions of the OSC. 
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Disposal of field-generated materials is described in the Investigation Derived Waste Plan 

provided in Appendix E of this Work Plan. 

4.4 PERSONNEL PROTECTION AND MONITORING 

Based on the findings of the Phase I RI and suspected site contaminants, the field 

investigation activities will be initiated in either Modified Level D or Level C personnel 

protection (as defined in the HASP in Appendix C). A list of anticipated initial levels of 

personnel protection for each of the specific investigation activities is presented in Table 6. 

Levels of personnel protection will be upgraded or downgraded as conditions dictate. 

During field sampling activities, continuous monitoring of ambient air will be conducted 

with an OVA and Hnu. During drilling activities, continuous ambient monitoring of combustible 

gas levels will also be conducted with an LEL/O2 meter. Air monitoring will also be performed 

“downhole” during drilling. 
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TABLE 1 

SITE 01 - MCALLISTER POINT LANDFILL 
SITE INVESTIGATION SUMMARY 

GEOPHYSICS 
EM-31 50’ & 10’ Spacing NA NA 

Seismic Refraction Multiple traverses NA NA 

SOIL GAS 2 areas 24 Points Modified 601/602 

SURFACE SOIL 19 Locations 19 TClJTAL 
’ 8 TOC, Grain Size 

3 Dioxins/Furans 

’ TEST BORING SOIL 13 Locations 26 39 - TCL/TAL 
3 Dioxins/Furans 

WELL BORING SOIL 9 Borings 13 - 18 TCLITAL 
9 TOC, Grain Size, 

Cation Exchange 

GROUND WATER 14 new wells at 9 locations: 14 TCL/TAL less Pest/PCBs 
Chloride 

5 Dissolved TAL, BOD, 
COD,l’SS, Chloride 

LEACHATE 

12 existing wells 12 TCUTAL less PestlPCBs 
Chloride 

5 Locations Assumed 5 TCLJTAL, Chloride 

Note: ‘NA’ indicates that activii is not applicable. 
TCL indicates sample will be analyzed for Target Compound List. 
TAL indicates sample will be analyzed for Target Analyte List. 
In addition to dissolved (filtered metals), five ground water samples will also be analyzed for BOD, 

COD, and TSS for treatability information. 



TABLE2 

SAMPLE 
NUMBER 

SS-18 

ss-19 

ss-20 

ss-21 

ss-22 

SS-23 

SS-24 

ss-25 

SS-26 

SS-27 

SS-28 

ss-29 

ss-30 

Site 01 - McAllister Point Landfill 
Surface Soil Location / Rationale 

LOCATION / RATIONALE 

Determine background surface soil quality for Site 01. 

Determine background surface soil quality for Site 01. 

Determine background surface soil quality for Site 01. 

Further characterize surface soil quality at northern end of Site 01. 

Further characterize surface soil quality at northern end of Site 01. 

Further characterize surface soil quality at northern end of Site 01. 

Characterize surface soil quality in the north central (ash area) 
portion of Site 01. 

Characterize surface soil quality in the north central (ash area) 
portion of Site 01. 

Characterize surface soil quality in the north central (ash area) 
portion of Site 01. 

Characterize surface soil quality in the south central portion of Site 
01. 

Characterize surface soil quality at the southern edge of Site 01. 

Further investigate shoreline soil/sediment contamination detected 
during the Phase I investigation. 

Further investigate shoreline soil/sediment contamination cdetected 
during the Phase I investigation. 



SAMPLE 
NUMBER 

ss-3 1 

SS-32 

ss-33 

ss-34 

ss-35 

SS-36 

TABLE 2 
(continued) 

Site 01 - McAllister Point Landfill 
Surface Soil Location / Rationale 

LOCATION I RATIONALE 

Further investigate shoreline soil/sediment contamination detected 
during the Phase I investigation. 

Further investigate shoreline soil/sediment contamination detected 
during the Phase I investigation. 

Further investigate shoreline soil/sediment contamination detected 
during the Phase I investigation. 

Further investigate shoreline soil/sediment contamination detected 
during the Phase I investigation. 

Further investigate shoreline soil/sediment contamination detected 
during the Phase I investigation. 

Further investigate shoreline soil/sediment contamination detected 
during the Phase I investigation. 

TOTAL: 16 LOCATIONS 
3 BACKGROUND SAMPLES 

19 SAMPLE LOCATIONS 

TRC 



TABLE 3 

BORING 
NUMBER 

B-14 

B-15 

B-16 

B-17 

B-18 

B-19 - ,a-- 

B-20 

B-21 

B-22 

B-23 

B-24 

B-25 

B-26 

Site 01 - McAllister Point Landfill 
Test Boring Location / Rationale 

LOCATION / RATIONALE 

Characterize subsurface soil at the northern end or boundary of 
Site 01. 

Determine the northern extent of an ash layer identified during the 
Phase I investigation. 

Determine the eastern extent of an ash layer identified during the 
Phase I investigation. 

Determine the southern extent of an ash layer identified during the 
Phase I investigation. 

Characterize subsurface soil in the north central section of Site 01. 

Determine the western extent of fill contamination identified during 
the Phase I investigation (at B-5 & MW-3). 

Determine the eastern extent of fill contamination identified during 
the Phase I investigation (at B-5 & MW-3). 

Characterize subsurface soil and fill in the southwest central 
section of Site 01. 

Determine the southern extent of fdl contamination identified 
during the Phase I investigation (at B-5 & MW-3). 

Characterize subsurface soil in the south central section of Site 01. 

Characterize subsurface soil in the southern section of Site 01. 

Determine source of oily soils/ground water in the southern section 
of Site 01, identified during the Phase I investigation (at MW-5s). 

Characterize subsurface soil at the southern edge of Site 01. 

TOTAL: 13 BORING LOCATIONS 
.-. ,..a 



TABLE 4 

WEILL 
NUMBER 

MW-8SfR 

Mw-9s 

Mw-10s 

MW-1 lS/R 

Mw-12s 

, I. MW-13s 

MW-14S/R 

MW-15SfR 

MS+16S/R 

Site 01 - McAllister Point Landfill 
Monitoring Well Location / Rationale 

LOCATION / RATIONALE 

Determine ground water quality downgradient of ash layer 
identified during the Phase I investigation. 

Determine ground water quality north of contamination detected in 
Phase I (at MW-3S/D and B-5). 

Determine ground water quality south of contamination detected in 
Phase I (at MW3S/D and B-5). 

Determine ground water quality downgradient (west) of 
contamination detected in Phase I (at MW-3S/D and B-5). 

Determine ground water quality north of contamination dekcted in 
Phase I (at MW-SWD). 

Determine ground water quality south of contamination detected in 
Phase I (at MW-SS/D). 

Determine upgradient/off-site water quality for southern portion of 
Site 01. 

Determine upgradientioff-site water quality for central portion of 
Site 01. 

Determine upgradient/off-site water quality for northern portion of 
Site 01. 

TOTAL: 9 SHALLOW WELLS 
5m 
14 WELLS 



TABLE 5 

SITE 01 - MCALLISTER POINT LANDFILL 
SITE EMERGENCY CONTACTS 

NETC Emergencv Numbers: 

Command Duty Officer 841-3456 or 3457 
Security Office - Police 841-3241 
NETC Fire Protection 841-3333 
Public Works Trouble Desk 841-4001 

Utilities: 

Rhode Island Dig Safe 800-225-4977 
NETC Dig Safe 841-2464 

Newport Emergencv Numbers: 
.’ , 

Newport Police Dept. 847-1306 
Newport Fire Dept. 846-22 11 

Newport Hospital 
General Number 
Emergency Room 
Poison Control Center 

8466400 
8466400 ext. 1120 
277-5727 

Additional Resources: 

Dr. Erdil, or Dr. Stahl - TRC Company Physicians, Immediate Medical Care, Hartford, Connecticut 
- (203) 296-8330 
Mr. James Peronto - TRC Project Manager - (203) 289-8631 
Ms. Rachel Marino - NETC Environmental Coord. - (401) 841-3735 
Mr. Robert Hartley - NFTC Safety Officer - (401) 841-2478 

7iRC 



TABLE 6 

SITE 01 - MCALLISTER POINT LANDFILL 
PERSONNEL PROTECTION SUMMARY 

Activiq Intitial Level of Protection 

Reconnaissance Survey 
Geophysical Surveys 
Soil Gas Survey 
SurJiie Soil Sampling 
Soil Boring 
Ground Water Sampling 
Land survey 

D 
D 
D 
D 

Mod. D 
Mod. D 

D 

NOTE: me personnel protection levels will be upgraded or downgraded as conditions 
warrant according to criteria specl@ed in the project Health and SaJ;ety Plan 
(TtAw. 
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Introduction 

i w_ 

This report discusses the sampling survey , including methods and procedure, which 

was corxiucted at the naval titian ctnttr, Gould Island mxi PIcABlister point, RI, 

Md Allen Harbor, U.S. CKZ, Davisvillc, RI. 

Gould IslarriamiPkAIlister Point were sampled on Janw19th and X&h 

respectively. AllenHarborwas sampledonMaFch 2ndand3rd. 

Allsamplinguas p1annedandcorductedbytheU.S. AmyCorpe ofEngineers,&u 

England Division, Water Q4.ity'IAxkatox-y personnel. 

The original scope of work for this project requested thrrc (3) sediment slrxi three 

(3) soft shell clam saqiles fm could Island, six (6) sediment arxi six (6) soft 
i,_ 

ahellclsnssmples frunMcAllistcrPointarxisix(6) sediment ad six (6) soft shell 

clamstaaples fraa AllenHarbr. Becmmeofthelogistiaa involvedhcooniimting 

tmmsportation~GouldIslami, the field- decidedtotakc~ix(6) se&me& 
. 

Mdclamsaqlesat&uldIsla&toihsuretbatana&quke axnmt of mbMa#l )QL9 

available to the analyst in the event of future request for more analysis. EkVWl 

(7) sedimentandclamsampleswere f&enframtheM&lfisterFkCnt locus. Six 

9nmnl~~eretakenfrolpHcAlliattrFOintlvrd~urmle,tobe~Msantrol 

sample, was taken at a distance of 895 feet north of ssmple (6. Sample pointnmhr 

7 is outside the hmeciiateareaaffectedbytheduq8ite. Sixsedimentazx5cclam 

samples were taken at Allen Harbor. 

Thetotalnumberof~l~pointsforthe~sasrplelocationa,Gould:Island, 

bAllisterPointsndAllenHsrb0r,is nineteen (19). Weather cu&itiunsd.urimZ the ,,l."r. 

smpliml effort are recmkd m Thble 3. 



, . 

PuIpose 

me pupose of this sampling effort was to fulfill the request by the Dept. of #e 

Navy, NavalEducationCenter, Newport, RI. ForaninterimetUdyofGouldIsland, 

McAllister FCntandAllen Harbor. Theinterimst*istobeutilizedtoassistin 

the characterization of chemical am3 biological comEtions in the above mentioned 

locations. 

Wuld Island axxl Blister Point, Sedheht Saax~linq' 

. . . 
Well defined sedimentarydepoaits~ckldnotbe foundatkuld IslandandIYmUlister 

Point. 9he material uhichuas saBzpledat#eselocationsis oonsideredbeach8mxi. 

'Ihem appears tobe avigorous scouring of thebeach atbotb 8ites, due tocument, 

wave ard tidal s&ion. 

!saapl@s m taken in the.intex-tidal zcm? UILI. ssalpling hqfaa 4Jp=i--4-=- 

beforeloutide and seizedat the appmciMtetimeofloutidetc.ass.(l)bour~~ 

lautide. RefertoTablel. * -~ 

AtCould Islamdsevenuoodenst.akest~setoveraljnesrdis~ offou.rhuPldred. 

and fifty (450') feet. Stakem.mberans(1)befIlothe -tmtskeud8* 

rlmbe?rseven(7)beingthe Lt 8take. StdFCI+r)wrtXM!bWyplaCd 

appIurrcimately twenty (20) feet north of the abandoned e, and subsequent stakes 

were set sixty five feet (65') apart, Stakeflw@resetinthe aoi1eeLst of.the 

uintertidalbematthetoeofthee&mlanmt. 

2 



. _’ 

At ?kAllister Point eight (8) den stakes were set over a linear distance of 

eleven hti (1100) feet. Stake nmber one um set one hudred arxi seventy (170) 

feet Northwest of the fence post on the edge of the eibdment: m.isfencepostis 

~western-mostpostoftbeoectiorroffcna~ch~perpeniicularbe~eentbe 

beachmxithemilmedtmck. Stdrenunbermeusssetatthetoeofthebank,east 

of the winter tidal bexm. All subsequent stakes were set one hundred d fifty 

(150) feet apart, at the break of the bank or i-mediately above the riprap, with the 

exception of stake nuder eightuhichwas set two hudred (200) feet north (of stake 

number seven (7). Two concrete blocks used as anchors for the utility pole guide 

wires were usedas reference points for samplenunberseven. 

,_Z1 

/ 

Allssmplesuere takenasclose to the cattersedgeas possibleduring thelwtide 

i period (See tile 1). Alineardistame f-the sampleholetotwopoints(sties) _ ,>*. 

msmeasuredafterthesamplewzstxkax. Refer to t&de 2 fordistances frauample 
t 

pointxeosblces.~ -- 

The original intent of this sa&ing -&rvey ms to sample a core of s+imd fmm a 

cIen*h mf one (11 fnnt. UnVPt---. +JP th the natural and mm made condition3 of this 

site. anyattemptti obtain acore samplewithoutthe facilityofanelaborate 

Sample holes were dugwith a steelgaxienshovelmxlacrowknr. Asampledepkhof. 

twelve inches was not attainable Imcause ofthepresen&oflargestunes,boulders, 

debris from the Waite andwater infiltmtim. All samjAem3terialwks takenat 

a depth of four (4) inches to eight (8) inches. 

3 



titer the sampie hole was dug a stainless steelspoonwas usw3toclean out the - 

hole. The inside of the hole was swiped with the spoon from a depth of 4"-8" to 

obtain the sample. Thesampleswere placedinwidemuthamberglassjar8,clemed 

toEPAprotocols,withtefl~linedClornws. The jars were appropriately labeled, 

placedin coolersarxiiced. 

All tools ancisampling devices were appropriatelyuasheduithhexxme after the 

sampling of each hole. The hexane was collected in a tray, poured off in a teflon 

tattle and returned to the Water Quality.bboratory for proper disposal. 

AllenHar?mr, Sediment Samling 

Anestablishedsedi0entaryhori~exists inAllen&rbr inthetidal flats&at 

the toe!ofthelandfillbelouuan lowrater. 

s=wmz bmv= appmximtelytm (2) houm befonlou~ardmsccm@etedane (1) 

hourafterlowti&anMmA2,l988,~fcrrrraoa Tsblt 4. 

p3h the axe. Ihetubewas imnediatelycut,c&ppe& arzIplacedinacooler,on 

ice. Referera Pigum No. 4 for sample site locatiaw. 

4 



Allen Harbor, ClamSarmling 

six clam samples were taken from Allen harbor on Mmzh 3, 1988. Five of the samples 

comistofhardshell chuhichwereraked frop the harbortbttaa in thearem of 

sample points 2-6. Soft shell armihardahellclam3 were taken fraatheareaof 

sample Xl, which is aneqm8ed tidal flat during periods oflawtide. 

me clams were kept alive in containers filled with seawater frvxn Allen k&or and 

transported to t.heWaterQualityLaboratory. Reference Figure No. 4 for sample site 

locations. 

Gould Island and Blister Point; Mussel Sampling 

Mussels were collected by hand within a fifteen (15) to twmty (20) foot nhdiu8 of 
,” _ 

thesamplehole. Allblue #kmse!l.scollecteduere agipmdmtily2"h lengiL 

Achatnofcrretady~~wsakeptfordll~l~which~ooll~tcdon~ 

19th ad2Oth. All samples wmrPlder thecustody of a samplecrewmemberardkept 

in a locked utility v7m at all time&. -arrival at'the Water Qualityiabomhxy, 

Ildhudstan,MA, the samplesue~~~ hdiatelyplacedandlodredinthelaba~bry's 

talk incoolersndchestfreezer. me~esuI?!~relinquishedtothe hbO~tO~'S 

, -.-/ samplecmtodianon themomingofJanuary21, 1988. alein of custody XYxad is 

axdosed with this report (Appendix A). 



Wle 
site No. 

1 

2 

3 

4 

5 

6 

_,-. ___. . . . . _. ...A .i.- __i. 

TableNo. 1 
Could Isld Sample Site lacations and Time of Samplingt 

Stake 
Nmbem 

1 
2 

1 78’ NFI 
2 48’ w 

2 69' Nlw 
3 39' . * w SFJ 

3 
4 

4 
5 

6 50’ W N/w 
7 24’ w s/w 

Distance fmn 
stake tobole 

Ckmpsas Direction of 
sample fran Stake?8 

, 
57’ W NFJ 
65’ SFJ 

‘73’. * :’ NFJ . 
26’ w 

71' NFJ 
19' w srw 

Tirpe 
of 88&e 

1245 

1256 

1304 

1313 

1324 

1357 

t 8 LouTide, Ymwcyl9th,1988,1332hr8 
Ti&~estdcenfrPr,TidcTablul988BrutCoutoiNorthkerior, 
U.S. Depaakt of -, KIM 

_ 

, 

. . 
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l! 

2 

3 

4 

_I~ j-s 5 

6 

7 

. 
, 

: 

“^. 

me 
SibNo. 

TableNo. 
McAllister Point Sample Site Locations andTime of Samplinpt 

Stake Distarxs fmrn 
Nuder8 stake to hole 

1 67' 
FencePost 207' 

1 
2 

3 
4 

4 
5 

5 126' 
6 49' 

150' 
47' 

142' NFI 1440 
38' ' w 

122' NFI 1420 
46' w 

T;kpe 
of 8ample 

w 1530 
N/w 

N/w 1500 
N/w 

N/w 
s/w 

6 146' N/w 
7 26' u 

1400 

1340 - 

1317 

7 



Table No. 3 
Weather CoditionsDuring Sampling Activity 

Weather conditions on the samplin# dates were as follows: 

Clear 

Jarurary19th 8 

Januwy 20th 

&uTh2nd t 

i'krch 3rd 

overcast bin Temp. ' Wind Velocity 

20-3O'F lo-15mph 

t Hesvy 340WF 5-10 mph 

45OI? SSmph 

t 45-50°F ' 0 

* . 
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WflE FIELD DESCNF?ItH cd (pm’ cr QpR) cu QQRI Hi (pp) 
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kgarive flues a i etection ririts and indicate that substince *as 
not detected. 
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-itO 
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-2,o 
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15.0 
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Hqtiw values are detection lirits and indicate that substance as 
mt detected. 

Total PC% (pp) 

0.02 
0.02 
0.04 
0.30 
0.13 
0.04 

IO49 
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2103 

. la 
’ ** 0.07 

046 
0.01 
0.02 
0.03 
142 
5.26 
1.16 
0.03 

100.0 
looI 
160.0 
300.0 
230.0 
lti.0 
440.0 
300.3 
40010 
330.0 
170.0 

lloQI0 
30.0 
53.0 

12G.O 
290.0 

1800.0 
Uood 
so.0 



Negative values are detection lirits and indicate that substance as 
not detected. 
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1.0 INTRODUCTION 

The objective of this volume of the Work Plan is to define the level of l?hase II 

investigation necessary to assess the nature and extent of environmental contamination at Site 

09, the Old Fire Fighting Training Area site located on the NETC. This volume of the Work 

Plan describes site-specific objectives in Section 1.1, summarizes available site background 

information in Section 2.0, presents the site-specific field sampling activities in Section 3.0, and 

summarizes site-specific health and safety information in Section 4.0. 

1.1 SITE-SPECIFIC INVESTIGATION OBJECTIVES 

The general objectives of the RI site investigation are to determine the nature and extent 

of site contamination, sources of contamination, potential contaminant migration pathways; 

potential contaminant receptors, and associated exposure pathways. This information is 

necessary to determine whether, and to what extent, a threat to human health or the environment 

exists, and to provide the information required to develop and evaluate remedial action 

alternatives for the site, as necessary. 

The scope of the Phase I and Phase II sampling efforts for this site have been developed 

to meet site-specific RI/FS objectives. The site-specific objectives have been refined based upon 

the findings of the Phase I RI. Below is a list of the RI objectives for the Old Fire IFighting 

Training Area site investigation: 

determine the site background soil and ground water quality; 

determine the nature and extent of site surface soil contamination; 

determine the nature and extent of site subsurface soil contamination; 

determine the nature of the soil mounds on the site; 

determine the nature and extent of ground water contamination; 

determine the nature and extent of sediment and biota contamination in the 
adjacent bay. 
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The Phase II site investigation is being conducted to address areas of concern discovered 

under the Phase I investigation and any site investigation data gaps. The Phase II investigation 

activities will include geophysical surveys, surface soil sampling, soil boring sampling, test pit 

excavation and sampling, and monitoring well installation and sampling. Soil and ground water 

samples will be collected from the site and analyzed as described in Section 3.0 of this plan. 

The initial Phase I investigation of the sediment and biota in the bay adjacent to the site will be 

conducted prior to this Phase II investigation. 
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2.0 SITE BACKGROUND INFORMATION 

2.1 SITE LOCATION AND DESCRIPTION 

The site occupies approximately 5.5 acres at the northern end of Coasters Harbor Island. 

The location of the site on the NETC is shown on Figure 1. Presently, the site contains a child 

care facility, picnic area, playground, and baseball field. The only unique topographic features 

at the site are two soil mounds: one that is approximately 15 feet high located in the center of 

the site, and another that is approximately 6 feet high located in the western comer of the site. 

A map of the site is presented on Figure 2 and site topography is shown on Figure 2A.. 

2.2 SITE HISTORY 

This site was used from World War II to 1972 as a fire fighting training area. A 1943 

construction drawing for the Fire Fighting Training Area shows how it appeared when 

operational. The site details from the 1943 drawing are provided on Figure 3. It is believed 

that the two buildings labeled “Carrier Compartment” had a water/oil mixture injected into them 

which was set on fire for fire fighting practice. Underground piping carried the water/oil 

mixture to the’buildings and from the buildings to the oil-water separator shown on the: figure. 

2.2.1 Aerial Photonraohy 

Aerial photos and facility maps were reviewed for the period from 1939 through 1988. 

Activity on the site dates back to 1943, with a site map which indicated the locations of 

structures and site features associated with fire fighting training exercises. Based on tlhis map 

and subsequent facility maps, on-site structures included an administration building, hose house, 

two carrier compartments, smothering pit, separator pit, foam pit, simulated ship structures, 

suction pumps and oil tanks. 

The structure currently used as a day care center was used as “wash and dressing 

rooms”. No significant visible site changes are noted until 1975, when all structures and 

facilities associated with the fire fighting training area no longer exist, with exception of the hose 

house and day care center structure. As of 1987, the site appears similar to its current 
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condition, with soil mounds visible in the central and western portions of the site and a pavilion 

in the east-central portion of the site. 

2.3 PREVIOUS SITE INVESTIGATIONS 

This site was not investigated in detail during the IAS and was not studied in the CS. 

The site was not studied in the CS because the conclusions of the IAS stated that the site did not 

warrant any further action. It was decided by the Navy to investigate the site further after the 

discovery of oily subsurface soils during a 1987 geotechnical boring investigation related to the 

planned expansion of the on-site child care facility. 

The Phase I RI site activities included a soil gas survey, geophysical surveys, surface soil 

sampling, soil boring sampling, and monitoring well installation and sampling. The findings and 

results of the Phase I site RI are presented below: 

Soil Gas Survey - A total of 81 soil gas points were installed on a 50 foot grid system during 

the Phase I soil gas exploration program. In general, elevated soil gas readings were obtained 

in the central portion of the site. Subsequent soil gas analysis of two of these points the next 

day confirmed the elevated readings, although a lesser total VOC concentration was observed. 

Soil Assessment - Volatile organic compounds (VOCs), base neutral/acid extractable organic 

compounds (BNAs), pesticides, polychlorinati biphenyls (PCBs), and inorganics were all 

detected in on-site soils. The major areas where contaminants were detected in the soils at 

elevated levels include the following: 

l Northern area - VOCs, BNAs, and inorganics; 
l Central area - VOCs, and inorganics 
l Western area - BNAs; 
l Eastern area - BNAs, carcinogenic PAHs, and inorganics; and 
l Southern area (off-site) - BNAs. 

Significant VOC contamination (i.e., greater than 1 ppm total VOCs) was detected in 

subsurface soils at the depth of the water table in the central portion of the site (B-6) and in the 

north central portion of the site (M-2). In the central portion of the site, detected contaminants 
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were petroleum-related VOCs, while in the northern area, only 2-b&none was detected. Soil 

samples collected at both of these locations generally exhibited petroleum odors and/or visible 

oil contamination. 

BNAs were detected at elevated levels (i.e., greater than 10 ppm total BNAs) in the 

northern, western, and eastern portions of the site. The subsurface samples collected from the 

western portion of the site (at B-7) exhibited a strong petroleum odor. BNAs were also detected 

at levels greater than 10 ppm at the off-site well boring (M-5). Carcinogenic PAHs were 

detected at levels greater than 1 ppm, but total BNA concentrations were less than 10 ppm in 

samples collected from the eastern portion of the site. Pesticides were detected at low levels 

(i.e., 10’s of ppb) in surface soil samples across the site. One surface soil sample (SS-01) 

exhibited PCBs at 80 ppb, well below the 10 ppm RIDEM PCB soil action level. PCBs were 

not detected in any other soil samples. 

Inorganics were detected at levels exceeding background levels in soil samples collected 

throughout the central and eastern portions of the site. The highest inorganic levels were 

generally detected in subsurface soils collected at well location M-2, in the northern portion of 

the site, although background inorganic levels were also exceeded at boring B-l. A single soil 

sample (SS-02) collected within the playground area of Building #144 indicated 2 ppb 

tetrachloroethene, 1,751 ppb total PAHs, 671 ppb total carcinogenic PAHs and pesticides 7.2 

ppb (4-4’-DDE) and metals at concentrations consistent with or lower than other surface soils 

collected at the site. The presence of the PAHs may be due to pieces of roofing paper reported 

in the sample. 

Ground Water Assessment - VOCs, BNAs, and inorganics were detected in site grounld water 

samples. The major areas of the site where contaminants were detected at levels exceeding 

action levels include the following: 

l Northern area - BNAs and inorganics; 
l Central area - inorganics; 
l Western area - inorganics; 
l Eastern area - inorganics; and 
l Southern area (off-site) - inorganics. 
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VOCs were not detected at concentrations exceeding ground water action levels in any 

of the site ground water samples. However, at well location M-4, elevated soil gas readings in 

the soil, petroleum odors in the soil and ground water samples, and a sheen on the ground water 

sample indicate a potential for subsurface VOC contamination in this area. Elevated soil gas 

readings, petroleum odors and/or sheens were also observed in association with other well 

locations at this site. 

Four BNA compounds were detected above ground water action levels in one well @lW- 

2) in the northern portion of the site. A strong petroleum odor and sheen were observed during 

ground water sampling at this well. No pesticides or PCBs were detected in ground water 

samples. 

While inorganic concentrations exceeded ground water action levels in all of the site well 

samples, including the background well, the highest levels of inorganic analytes were detected 

in samples from the wells located in the central to northern portions of the site. 

2.4 SITE GEOLOGY 

A previous geotechnical study conducted on the site, along with soil boring activities 

completed during the Phase I site RI, provided information on the geology of the site. Previous 

activities included the drilling of three geotechnical borings on the site near the existing, on-site 

child care facility. 

Subsurface investigation activities conducted under this investigation included the drilling 

and sampling of six (6) test borings and five (5) well borings. The locations of these Phase I 

borings and wells are shown on Figure 5, 

The overburden materials across a majority of the site consist of fill over till deposits. 

Fill was encountered over most of the site, generally ranging in thickness from 0 to 4 feet. The 

fdl consists primarily of fine sand and silt and construction-type debris (i.e., brick, concrete, 

asphalt). 

The native overburden deposits at the site can be divided into three general types: a very 

tight sand and gravel till (encountered across the entire site), a silt and fine sand till (similar to 

that encountered at the McAllister Point Landfill site and Melville North Landfill site; present 

at the background well location @W-5)), and an organic, swampy muck encountered in boring 
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B-5, completed along the shoreline of Narragansett Bay. The sand and gravel till was present 
,, _‘. 

overlying the silt and fine sand layer at the location of well MW-5. 

The previous investigation boring logs indicate that bedrock, composed of sandstone, was 

encountered at depths of 5.5 to 10.2 feet below grade. Bedrock was encountered in only one 

Phase I RI borings (M-l). Bedrock was present at a depth of 9 feet in this boring and consisted 

of brown-gray sandstone. 

2.5 SITE HYDROLOGY 

The following are discussions on the site surface water hydrology and ground water 

hydrology. 

Surface Water Hydrology 

No surface water bodies are present on the Old Fire Fighting Training Area site. The 

general site topography slopes slightly in a southern to northern direction. Narragansett Bay 

borders the site along its northern edge. 

. . . . Along the southern edge of the site is a curbed road which likely deters any surface water 

runoff from flowing onto the site. Surface water runoff (precipitation) from the site either 

evaporates, infiltrates into the site soils, ponds on-site, or flows directly into the Narragansett 

fiY- 
Small ponded areas were observed on-site during periods of heavy rainfall. The site 

shoreline is at an elevation slightly higher than the beach along the bay, 

Ground Water Hvdrology 

Ground water levels were measured in the five monitoring wells installed as part of the 

Phase I site RI in June and September of 1990, and in January of 1991. A representative ground 

water table contour map for the site is presented as Figure 4. The water level measurements 

and resulting contour maps indicate that site ground water is flowing to the north. 

Single well hydraulic conductivity tests (slug tests) were also performed at two of the 

monitoring wells at the site (MW-4 and MW-5). Monitoring wells MW-4 and MW-5 are both 
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screened in the till overburden. The hydraulic conductivities determined for the till were 0.44 

ft./day (MW-4) and 0.29 ft/day (MW-5). 

- Horizontal Hvdraulic Gradients 

Horizontal hydraulic gradients were determined from the Phase I site RI water level 

measurements at the site. Average horizontal gradients ranged from 0.0040 ft/ft (MW-3 to MW- 

4) to 0.0068 ftm (MW-1 to MW-2). 

- Average Linear Velocities 

The calculated average horizontal hydraulic gradients, along with hydraulic conductivity 

and effective porosity values, were used to calculate average linear velocity values at the site. 

A hydraulic conductivity of 0.30 ft/day, an average of the hydraulic conductivities determined 

by the slug tests performed at the site, was used in the calculations. An effective porosity of 

15% was assumed for the till at the site (Driscoll, 1986). 

Average linear velocities of the shallow ground water ranged from 0.0080 ftklay (MW-3 

to MW-4) to 0.014 ft./day (MW-1 to m-2). It is important to note that the above calculated 

average linear velocity values are lower than the “true microscopic velocities” because water 

particles must travel along irregular paths that are longer than the linearized paths represented 

by the calculated average linear velocities (Freeze and Cherry, 1979). In addition, the estimated 

effective porosity value of 15% for the till at the site may be too high or low, causing the linear 

velocity estimates to be too low or high respectively. 

- Tidal Influence 

Continuous water level measurements were recorded in all five of the Phase I RI 

monitoring wells at the site for three days (August 27 to August 30, 1990). Water levels were 

recorded every 15 minutes during the three-day time period. Tidal influences were seen in 

monitoring wells MW-2 and MW-4. No tidal effects were exhibited in wells MW-1, MW-3, 

or MW-5. The maximum fluctuation of the ground water table (0.91 feet) was observed in well 

MW-2. No gauging station was constructed at the Old Fire Fighting Training Area site to 

measure the tidal fluctuation in the bay during this time period. Although a six-hour tidal 

fluctuation was identified in the ground water elevation data. 
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3.0 SAMPLING PLAN 

3.1 INTRODUCTION 

The program of investigation described in this section has been developed to achieve both 

overall and site-specific project objectives. Field sampling methodology for individual 

investigation activities (e.g., soil gas survey, surface soil sampling) is described in Appendix B. 

The quality assurance/quality control procedures for field sampling and laboratory analyses are 

presented in the project Quality Assurance Project Plan (QAPP) provided in Appendix D. A 

summary of the Phase II Old Fire Fighting Training Area site sampling program is presented 

in Table 1. The planned Phase II sample locations are shown on Figure 6. 

3.2 RECONNAISSANCE SURVEYS 

Prior to initiating sampling activities a site walkover will be conducted by field 

investigation team members to familiarize themselves with the current site conditions. An 

attempt will be made to conduct this survey during the spring, however, schedule constraints 

may dictate initiation of the survey at another time of the year. The site will be visually 

surveyed with respect to any changes in site access restrictions, the Phase I monitoring well 

locations, and the planned Phase II sampling locations. Site-specific health and: safety 

considerations, including emergency evacuation procedures, will be reviewed during the visit. 

Pertinent features, such as overhead and subsurface utilities, and other potential hazards will also 

be reviewed with Navy personnel with respect to affected sampling activities. 

During the site walkover survey, a Phase II baseline ambient air survey will be conducted 

across the site. The ambient air survey will be conducted with either a flame or photo-ionization 

detector to assess ambient conditions for the presence of volatile organic compounds (VOCs) and 

establish the Phase II site baseline conditions. The ambient air surveys will be completed using 

equipment and methods outlined in the Field Sampling Methodology Plan provided as Appendix 

B of this Work Plan. 
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3.3 GEOPHYSICAL SURVEYS 

Electromagnetic conductivity (EM-3 1), magnetometer, and seismic refraction surveys are 

planned at this site. In Phase I, EM and magnetometer surveys were completed on a 50-foot 

spaced grid across the site. The Phase II follow-up EM and magnetometer surveys will be used 

to relocated and further defme the extent of anomalies detected in the Phase I survey and the 

extent of any salt water intrusion at the site. 

The EM and magnetometer geophysical surveys will be conducted along the lo-foot 

spaced traverses in the central mounded area and in the small western mounded area of the site 

and at SO-foot spaced traverses along the shoreline edge of the site. In addition to recording EM 

readings at grid points and the top of the bank, continuous EM readings will be also observed 

between grid points. Any EM readings which are observed to significantly deviate from normal 

(e.g., negatives, highs, lows) between the grid points will also be recorded. 

A seismic refraction survey will be conducted across the site to aid in characterizing the 

bedrock topography beneath the site. The seismic survey will also aid in characterizing the 

overburden materials. The seismic survey specifications (e.g., spread lengths geophone spacing) 

will be determined and established by the geophysical subcontractor prior to the survey 

activities. This information will be forwarded to the EPA and RIDEM prior to the survey for 

review and comment. The location of planned geophysical surveys is provided on Figure 6A. 

The fmdings of the Phase II geophysical surveys will be reviewed with the EPA and 

RIDEM to determine the need to modify any of the planned Phase II soil or ground water 

investigation activities. 

3.4 SOIL GAS SURVEY 

A soil gas survey is planned at this site to aid in investigating potential upgradient 

contamination observed in the form of SVOCs in soil at an upgradient boring (MW-5) during 

Phase I exploration activities. The survey will also investigate the presence of upgradient 

subsurface petroleum-related contamination reportedly observed in utility trenches in this area. 

The soil gas survey will be conducted on a lOO-foot grid just south of the site. It is estimated 

that approximately twelve (12) soil gas points will be sampled. The approximate location of soil 

gas survey points is shown on Figure 6B. As is necessary, additional soil gas survey points will 
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be completed around points indicating elevated concentrations of soil gas to further locate “hot 

spots”. 

The soil gas survey will be conducted with a van-mounted hydraulic probe device and 

field gas chromatograph. The portable GC will be used to identify the concentrations of 

individual VOCs and a total VOCs concentration. The soil gas sampling and ,analysis 

methodology is presented in the Field Sampling Methodology discussion provided in Appendix 

B of this Work Plan. 

3.5 SOIL SAMPLING 

Soil samples will be collected as surface soil samples, test pit samples, and soil boring 

samples under this site investigation. Below is a discussion on each of the planned soil sampling 

activities. 

3.5.1 Surface Soil Samnling 

Surface soil samples will be collected from twelve (12) locations (SS-12 to SS-22:) on the 

site. The planned locations of the surface soil samples are shown on Figure 7. These samples 

will be collected from the following general locations: around areas of documented Phase I 

surface soil contamination, surface soil areas not sampled in Phase I, and the site shoreline. The 

rationale for each of the planned surface soil samples is presented in Table 2. 

In addition, three (3) “background” surface soil samples (SS-24, SS-25 and SS-26) will 

be collected from locations in the park just south of the eastern end of the site. An attempt will 

be made to select background soil sample locations believed to be representative of site 

background soil conditions and away from other potential sources of contamination (e.g., 

roadways). The proposed locations for the background samples will be confirmed with the EPA 

and RIDEM during a site visit prior to the surface soil sampling activities. 

Surface soil sampling will be conducted according to the method described in the Field 

Sampling Methodology Plan provided in Appendix B of this Work Plan. Surface soil #samples 

will be analyzed for the full organic target compound list (TCL) and inorganic target anatlyte list 

(TAL). In addition, shore line samples which may be periodically inundated (SS-19 to SS-23) 

will also be analyzed for TOC and grain size. 
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Surface soil samples will also be collected from each of the planned test and well boring 

locations, as described in Section 3.4.2 of this plan. The 0- to l-foot portion of the first 2-foot 

split spoon sample will be collected as the surface soil sample at each boring location consistent 

with EPA Region I risk assessment requirements. The soil boring samples will also be analyzed 

for the full TCL/TAL. The VOC fraction of surface soil samples will be collected as a discrete 

increment from the 0.5 to 1 foot portion of the first split spoon as described in Appendix B. 

Soil for the remaining analytical fractions will be homogenized prior to filling sampling 

containers. 

3.5.2 Soil Boring Sampling 

Test borings will be completed and sampled at eleven (11) locations (B-8 to B-18) across 

the site. In addition, soil samples will be collected from the Phase II site well borings planned 

at six (6) different well locations. The planned test boring and monitoring well locations are 

shown on Figures 8 and 10, respectively. 

Test borings are planned to further investigate the characteristics of the soil at the site 

and the extent of subsurface soil contamination detected in Phase I. The Phase II test boring 

rationale is presented in Table 3. The well borings are associated with the Phase II ground 

water monitoring wells planned for the site. The Phase II monitoring well rationale is discussed 

in Section 3.5 and presented in Table 4. 

Soil samples will be collected continuously from the on-site soil borings to the depth of 

competent bedrock (estimated on-site to be approximately 6 to 10 feet below ground surface). 

Split spoon soil samples will be screened with an OVA and Hnu immediately upon being 

opened. A lo-foot Nx (2 63/64” O.D. core) core of the bedrock will be collected at each of the 

planned four bedrock well locations. Well borings completed at well locations planned for only 

a shallow well will be tremie backfilled with a cementibentonite, as necessary, for the placement 

of a well screen which intercepts the ground water table. A l/2 to 1 foot sand layer will be 

placed between the top of the cement/bentonite slurry and bottom of the well screen. 

A minimum of two soil samples will be collected from each of the on-site soil borings 

for the full TCLITAL analysis. The two soil samples which will be submitted for laboratory 

analysis will include the soil samples collected from the 0- to 2-foot interval (the 0- to l-foot 
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, Lb’-\ portion for analysis) and from the last sample interval of the observed fill material. If 

insufficient sample volume is present within the 0 to 1 foot portion of the split spoon (i.e. 

recovery is low), additional sample volume will be collected using either hand auguring 

procedures (non-VOC fractions), or from a second split spoon collected immediately aidjacent 

to the first. If signs of potential contamination (e.g., oil, stains, odors) are observed in a boring, 

a third sample will also be collected from the depth of greatest observed contamination (i.e., 

most stained or oily, highest OVA/H.nu reading). If no fti material or signs of potential 

contamination are observed in a boring, only the surface sample and sample from directly above 

the water table will be submitted for laboratory analysis. 

In addition, to the soil samples collected for chemical analyses, a soil sample from just 

below the depth of the water table (i.e., within the saturated zone) will also be collected from 

each well location for total organic cabon (TOC) analysis, cation exchange capacity analysis, 

and grain size determination. The information from these tests will be used in evaluating ground 

water treatment options. 

Geologic descriptions and other sample characteristics (e.g., stains, odors) and 

_, . . . ..__ observations (e.g., OVA/Hnu readings, depth to water) will be recorded in a field notebook. 

3.5.3 Test Pit Samuling 

Test pits will be excavated at the site to investigate the characteristics of the soil mounds 

in the western and central portions of the site. The findings of the Phase I geophysical surveys 

indicated the presence of significant electromagnetic and magnetic anomalies in or beneath the 

soil mound located in the central portions of the site. In addition, a magnetic anomaly was 

detected on a mound in the western comer of the site. The locations of the Phase I geophysical 

anomalies along with the proposed test pits are shown on Figure 9. As described in Section 3.3, 

geophysical surveys will again be conducted in Phase II to aid in relocating and further defting 

the extent of the anomalies. 

,. --, 

The fmdings of the Phase II geophysical survey will be reviewed to determine if the 

planned test pit locations should be moved or if any other test pits should be excavated at the 

site. The planned test pits would be moved or additional test pits excavated onky if the 

geophysical surveys indicate the presence of a geophysical anomaly outside of an area already 
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planned for investigation with a test pit. Significant findings of the geophysical surveys will be 

reviewed with the EPA and RIDEM to assess the need for any modifications to the test pit 

program prior to initiation. 

The test pits will be excavated with a backhoe. The test pits will be completed to the 

depth of the observed water table or the encountered source of the anomaly. Ground water is 

anticipated to be at a depth of approximately five to six feet below the average site grade; 

however, the depth to water will increase when excavating in the elevated above-grade mound. 

One to three soil samples will be collected from each of the five (5) test pit areas (TP-1 

to TP-5). If fill or signs of contamination (e.g., odors, staining) are noticed during test pitting 

operations, three samples will be collected from the area. One sample will be collected from 

the bottom of the test pit and the other two will be collected from the side walls. If no evidence 

of contamination is noted, only one sample will be collected from the bottom of the test pit area. 

If only demolition-like debris material (e.g., concrete, wood, asphalt) is observed in the pit, one 

sample will be collected of the fill material from the test pit. Test pit soil/fill samples will be 

analyzed for the full TCWTAL. 

All excavated soils will be segregated as visually clean (or surface) and potentially 

contaminated (i.e., oily) in separate lined, box roll-off containers. All test pits will backfilled 

at the completion of each days activities. If potentially contaminated soils (e.g., oily, stained, 

petroleum odors) are encountered in a test pit, the soils will only be backfilled to within two feet 

of the surround’mg land surface grade. Efforts will be made to remove and contain any soils 

which are observed to be heavily contaminated during test pit excavation activities. The last two 

feet of these test pits will be filled and graded with clean topsoil by the Navy. Attempts will 

also be made to replace the excavated test pit soil in the order in which it was removed (i.e., 

test pit bottom soils back in the pit first). All completed test pit locations will be fenced off and 

grass seeded. The rationale for test pit locations is provided as Table 5. 
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3.6 GROUND WATER SAMPLING 
-, 

Monitoring wells were installed at five locations in Phase I (MW-1 through MW-5). 

Shallow ground water table wells were installed at each of the locations. 

In Phase II, a total of ten (10) monitoring wells are planned at six (6) new locations. The 

planned Phase II well locations consist of three (3) shallow ground water table wells and three 

(3) shallow ground water table wells paired with bedrock wells. In addition, one new bedrock 

well will be installed at one of the Phase I shallow well locations (MW-2R). 

-I\ 

Generally, the monitoring wells are planned to further assess the nature and extent of 

ground water contamination detected at the site in Phase I. The planned locations, of the 

monitoring wells are shown on Figure 10. In general, the monitoring wells are located to 

determine the ground water quality upgradient of the site, the ground water quality at the 

downgradient edges of the site, the extent of site ground water contamination. Complletion of 

upgradient wells will provide information on background ground water metals concentrations and 

subsurface conditions (geology, hydrogeology). The rationale for each of the platmed well 

locations is provided in Table 4. Ground water samples will be collected from each of the 

monitoring wells. Wells will be developed after installation. Water levels will be measured in 

the wells after development and just prior to well purging. The procedures for well 

development, purging, and sampling are provided in the Field Sampling Methodology Plan 

provided in Appendix B. 

Ground water samples will be analyzed for the full TCL/TAL and total chloride. In 

addition, the temperature, pH, conductivity, dissolved oxygen, redox potential, and salinity of 

each ground water sample will be measured in the field immediately following sample collection. 

Five of the ground water samples (three shallow and two bedrock) will also be field filtered for 

dissolved metals analysis, and analyzed for BOD, COD, and total suspended solids for ground 

water treatability information. Field filtering procedures are described in Section 7.5 of 

Appendix B. 

In addition to collecting ground water samples from the monitoring wells and obtaining 

routine water level measurements, single well hydraulic conductivity testing (i-e., slug tests) will 

be performed on several of the site monitoring wells. Slug tests will be performed on site 

monitoring wells to aid in determining the characteristics of the site aquifers. Both rising and 
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falling head slug tests will be performed on newly installed bedrock wells, or wells which fully 

penetrate the water table. Rising head slug tests will be performed on wells which are screened 

across the water table. 

3.7 STORM SEWER SAMPLING 

To address observations of an oily sheen flowing from an outfall pipe at the northwestern 

portion of the site into Narragansett Ray two surface water samples (ST-l and ST-2) will be 

collected. These samples will be collected from a storm water sewer pipe just upgradient of the 

site (ST-l) and at its outfall adjacent to the site (ST-2). These locations are shown on Figure 

6. These samples will be analyzed for full TCL/TAL parameters. 

3.8 LAND SURVEY 

Following completion of field sampling activities the site will be surveyed by a State of 

Rhode Island registered surveyor. The location and elevation of the Phase II sampling points 

will be determined in the survey. Each sampling location will be referenced to the State of 

Rhode Island Grid Coordinate System. Completed monitoring wells will be surveyed for 

elevation at the top of the protective casing, top of the well casing, and adjacent land surface. 

Elevations will be referenced to mean low water (mlw) and a United States Geological Survey 

benchmark to the nearest 0.01 foot. The Phase II survey information will be added to the final 

Phase I site survey map. 
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4.0 SITESPECIFIC HEALTH AND SAFETY S-Y 

4.1 INTRODUCTION 

The purpose of this health and safety discussion is to summarize the site-specific health 

and safety information. This section describes the nature of wastes or contamination suspected 

and present at the site, the site access and work zones, and the initial level of personnel 

protection and monitoring planned for each site investigation activity. In addition, a list of site 

emergency contacts and maps of the route to the Newport Hospital from the site are provided 

as Table 6 and Figures 11 and llA, respectively. 

4.2 NATURE OF WASTES 

Historical information indicates that the site was used over a period of nearly 30 years 

for fire fighting training exercises by the Navy. Waste oils were reportedly burned at the site 

during the training exercises. Historical maps and aerial photos indicate the prior existence of 

fuel sumps and above-ground tanks on the site. 

While conducting a geotechnical soil boring investigation for the expansion of the: on-site 

child day care center, oil was discovered in the site soils at a depth of approximately 5 feet 

below the surface. The Phase I RI findings indicates the presence of elevated levels of volatile 

organic compounds, polynuclear aromatic hydrocarbons, and metals in site soils. The highest 

levels of VOCs, BNAs, and metals were generally detected in the central portion of the site. 

Oily soils and petroleum-like odors were also observed during the drilling activities in the: central 

portion of the site. 

Elevated levels of base neutral/acid extractable organic compounds and metals were 

detected in the site ground water. Levels of VOCs were also detected in the site ground! water, 

but none at levels exceeding action levels. Petroleum-like odors and sheens were also olbserved 

during ground water sampling activities at several of the on-site wells. 
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4.3 SITE ACCESS/WORK ZONES 

This site will not have a permanent support zone, contamination reduction zone, or 

exclusion zone. Given that this site is currently being used in part as a public park, only the 
immediate area surrounding each of the subsurface soil investigation activities (e.g., drilling, 

excavation) will be cordoned off from the rest of the site. During these activities, a minimum 

distance of 25-feet surrounding each of the drilling and test pit excavation locations will be 

marked off with caution tape or barricades. Test pit areas will also be surrounded by temporary 

snow fence to aid in deterring any unauthorized entry into the area. 

A contamination reduction station, or personnel decontamination area, will be established 

adjacent to each of the location-specific exclusion zones. All personnel exiting the exclusion 

zone (work area) must pass through a decontamination area prior to entering the support zone 

vehicles or leaving the site. Personnel shall undergo appropriate decontamination, as required 

by the activity-specific procedures and level of personnel protection. Split spoon 

decontamination will be conducted in a designated area just south of the site, adjacent to 

Building 158. Given the relative open public access to the site, a heavy equipment 

decontamination area will not be constructed on the site. The heavy equipment area established 

at Site 01 in Phase I will also be used for this investigation. 

The support zone for this site will be the company vehicles used by the field investigation 

crew. The vehicles will be located in the nearby parking areas along the Taylor Drive which 

borders the site to the south. The vehicles will provide temporary relief from any adverse 

weather conditions and will store necessary field sampling and safety/emergency equipment 

(e.g., car phone, first aid kit, drinking water, HASP). The command center for the RI activities 

will be at a portable field office trailer located on Site 13. 

The OSC or alternate will be responsible for keeping nonessential personnel outside of 

the exclusion zone boundaries during the investigation activities. In the event that authorized 

visitors are present on the site during field activities, the OSC or designee shall insure that they 

adhere to site safety requirements and maintain a safe distance outside of the exclusion zone. 

All personnel allowed to enter the exclusion zone shall be required to follow safety procedures 

described in the project HASP in Appendix C and directions of the OK!. 
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Disposal of field-generated materials (e.g., PPE, decon solutions) is described in the 

Investigation Derived Waste Plan provided in Appendix E of this Work Plan. 

4.4 PERSONNEL PROTECTION AND MONITORING 

Based on the findings of the Phase I RI and suspected site contaminants, the field 

investigation activities will be initiated in either Level D or Level C personnel protection (as 

defined in the HASP in Appendix C). A list of anticipated initial levels of personnel protection 

for each of the specific investigation activities is presented in Table 6. Levels of personnel 

protection will be upgraded or downgraded as conditions dictate. 

During field sampling activities, continuous monitoring of ambient air will be conducted 

with an OVA and Hnu. During drilling and test pit excavation activities, continuous ambient 

monitoring of combustible gas levels will also be conducted with an LEL/O2 meter. Air 

monitoring will also be performed “downhole” during drilling and directly downwind of the test 

pits during excavation activities. 

-Volume III-2 Page 19- 



TABLES 



..:.. . . . . . . . j: j: ..:.: ::::: . . . . . . . . . .:.:. >:.: .:.:. . .._. .:::: 

TABLE 1 

SITE 09 - OLD FIRE FIGHTING TRAINING AREA 
SITE INVESTIGATION SUMMARY 

GEOPHYSICS 
EM-31 

Magnetometer 
Seismic Refraction 

SOIL GAS 

SURFACE SOIL 

TEST BORING SOIL 

WELL BORING SOIL 

50’ & 10’ Spacing 
50’ & 10’ Spacing 
Multiply traverses 

1 Area 

15 Locations 

11 Locations 

6 Borings 

NA 
NA 
NA 

16 Points 

15 
5 

22 - 33 

12- 18 
6 

iit 
NA 

Modified 601/692 

TClrrAL 
TOC, Grain Size 

TClJTAL 

TCL/TAL \ 
TOC, Cation Exchange 

Grain Size 

TEST PIT SOIL 5 Locations 5- 15 TCLITAL 

GROUND WATER 10 new wells at 6 locations; 10 TCUTAL, Chloride 
6 shallow wells & 5 Dissolved TAL, BOD, 

4 shallow bedrock wells COD, TSS 

5 existing wells 5 TCL/TAL, Chloride 

--.-em. a A-. .-- 
2i I UHM StWtll 2 Locations 2 TCL/TAL, Chloride 

Note: “NA” indicates that activity is not applicable. 
TCL indicates sample will be analyzed for Target Compound List. 
TAL indicates sample will be analyzed for Target Analyte List. 



TABLE 2 

Site 09 - Old Fire Fighting Training Area 
Surface Soil Location / Rationale 

SAMPLE 
NUMBER LOCATION I RATIONALE 

ss-12 Characterize surface soil quality near the day care center. 

ss-13 Determine extent of Phase I detected PCB contamination of surface 
soils in the eastern portion of Site 09. 

ss-14 Determine extent of Phase I detected PCB contamination of surface 
soils in the eastern portion of Site 09. 

ss-15 Determine extent of Phase I detected PCB contamination of surface 
soils in the eastern portion of Site 09. 

SS-16 Characterize surface soil quality in the southwestern portion of Site 
09. 

ss-17 Characterize surface soil quality in the southwestern portion of Site 
09. 

SS-18 Characterize surface soil quality in the northwestern portion of Site 
09. 

ss-19 Further investigate Site 09 shoreline soil/sediment quality. 

ss-20 Further investigate Site 09 shoreline soil/sediment quality. 

ss-21 Further investigate Site 09 shoreline soil/sediment quality., 

ss-22 Further investigate Site 09 shoreline soil/sediment quality. 

SS-23 Further investigate Site 09 shoreline soil/sediment quality. 

SS-24 Determine background surface soil quality for Site 09. 

SS-25 Determine background surface soil quality for Site 09. 

SS-26 Determine background surface soil quality for Site 09. 

TOTAL: 12 LOCATIONS 
3 BACKGROUND LOCATIONS 
15 SAMPLE LOCATIONS 

TRC 



TABLE 3 

BORING 
NUMBER 

B-8 

B-9 

B-10 

B-11 

B-12 

B-13 
,,T’ “^- 

B-14 

B-15 

B-16 

B-17 

B-18 

Site 09 - Old Fire Fighting Training Area 
Test Boring Location / Rationale 

LOCATION I RATIONALE 

Characterize subsurface soil/fill mound located at the western end 
of Site 09. 

Characterize subsurface soil/fill mound located at the western end 
of Site 09. 

Characterize subsurface soil at the west end (boudary) of Site 09. 

Investigate a Phase I investigation soil gas anomaly. 

Characterize subsurface soil in the west central portion of Site 09. 

Further characterize subsurface soil quality in the north central 
portion of Site 09. 

Characterize subsurface soil/fill mound located in the central 
portion of Site 09. 

Characterize subsurface soil/fill mound located in the central 
portion of Site 09. 

Further characterize subsurface soil quality in the north central 
portion of Site 09. 

Characterize subsurface soil quality in the day care playground. 

Characterize subsurface soil at the east end (boundary) of Site 09, 
approximately 40 feet south of Boring B-l at which low levels of 
organic and inorganic contamination were observed. 

TOTAL: 11 BORING LOCATIONS 

TRC 



WELL 
NUMBER 

MW-2R 

MW-6SlR 

TABLE 4 

Site 09 - Old Fire Fighting Training Area 
Monitoring Well Location / Rationale 

LOCATION I RATIONALE 

Investigate bedrock ground water quality downgradient (northwest) 
of the west central portion of Site 09 and at a Phase I shallow 
ground water contamination location. 

Further investigate ground water quality upgradient (south) of the 
site, primarily the SVOC contamination detected at well MW-5 in 
Phase I. 

MW-7s Investigate ground water quality in the south central upgradient 
edge of Site 09. 

MW-8s Investigate ground water quality in the south east upgradicnt edge 
of Site 09. 

MW-9S/R Further investigate ground water contamination in the central 
portion of Site 09. 

MW-10s Investigate ground water quality downgradient (north) of the 
eastern portion of Site 09. 

MW-1 lS/R Investigate ground water quality at the downgradient (north) edge 
of the central portion of Site 09. 

TOTAL: 6 SHALLOW WELLS 
4 ROCK WELLS 
10 WELLS 



TABLE 5 

Site 09 - Old Fire Fighting Training Area 
Test Pit Location / Rationale 

TEST PIT 
NUMBER LOCATION I RATIONALE 

TP-1 Investigate the characteristics of the soil mound in the central 
portion of the site. 

TP-2 Investigate the characteristics .of the soil mound in the central 
portion of the site. 

TP-3 Investigate the characteristics of the soil mound in the: central 
portion of the site. 

TP-4 Investigate the characteristics of the soil mound in the. central 
portion of the site. 

TP-5 Investigate the characteristics of the soil mound in the central 
portion of the site. 

TOTAL: 5 TEST PIT LOCATIONS 



TABLE 6 

SITE 09 - OLD FIRE FIGHTING TRAINING AREA 
SITE EMERGENCY CONTACTS 

NETC Emergencv Numbers; 

Command Duty Officer 841-3456 or 3457 
security Office - Police 841-3241 
NETC Fire Protection 841-3333 
Public Works Trouble Desk 841-4001 

Utilities: 

Rhode Island Dig Safe 800-225-4977 
NETC Dig Safe 841-2464 

Newport Emergencv Numbers: 

Newport Police Dept. 847-1306 
Newport Fire Dept. 846-22 11 

Newport Hospital 
General Number 
Emergency Room 
Poison Control Center 

8466400 
8466400 ext. 1120 
277-5727 

Additional Resources: 

Dr. Erdil, or Dr. Stahl - TRC Company Physicians, Immediate Medical Care, Hartford, Connecticut 
- (203) 296-8330 
Mr. James Peronto - TRC Project Manager - (203) 289-8631 
Ms. Rachel Marino - NETC Environmental Coord. - (401) 841-3735 
Mr. Robert Hanley - NETC Safety Officer - (401) 841-2478 



TABLE 7 

SITE 09 - OLD FIRE FIGHTING T RAININGAREA 
PERSONNEL PROTECTION SUMMARY 

ActiviQ Intitial Level of Protectioq 

Reconnaissance Survey 
Geophysical Surveys 
Soil Gas survey 
Su#.-xe Soil Sampling 
Test Pit Activities 
Soil Boring 
Ground Wmer Sampling 
Lmd survey 

D 
D 
D 
D 
C 

Mod. D 
Mod. D 

D 

NOTE: l%e personnel protection levels will be upgraded or downgraded as conditions 
warrant according to criteria speciJed in the project Health and Safity Plan 
mw. 
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1.0 INTRODUCTION 

The objective of this volume of the Work Plan is to define the level of Phase II 

investigation necessary to assess the nature and extent of environmental contamination at Site 

12, the Tank Farm Four site located on the NETC. This volume of the Work Plan describes 

site-specific objectives’ in Section 1.1, summarizes available site background information in 

Section 2.0, presents the site-specific field sampling activities in Section 3.0, and sumlmarizes 

site-specific health and safety information in Section 4.0. 

1.1 SITE-SPECIFIC INVESTIGATION OBJECTIVES 

The general objectives of the RI site investigation are to determine the nature and extent 

of site contamination, sources of contamination, potential contaminant migration pathways, 

potential contaminant receptors, and associated exposure pathways. This information is 

necessary to determine whether, and to what extent, a threat to human health or the environment 

exists, and to provide the information required to develop and evaluate remedial action 

alternatives for the site, as necessary. 

The scope of the Phase I and Phase II sampling efforts for this site have been developed 

to meet site-specific RI/FS objectives. The site-specific objectives have been refined bas,ed upon 

the findings of the Phase I RI. Below is a list of the RI objectives for the Tank Farm Four site 

investigation: 

- determine the background soil and ground water,quality; 

- determine the presence and nature of site surface soil contamination; 

- determine the presence and nature of any contamination related to past reported on-site 
sludge disposal/burning activities; 

- determine the nature and extent of any site ground water contamination; 

- determine the nature and extent of surface water and sediment contamination in the 
on-site brook; 

- determine the physical and chemical characteristics of the underground storage tank 
contents; and 

- determine the presence and nature of contamination in the on-site oil/water separator. 
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The Phase II site investigation is being conducted to address areas of concern discovered 

under the Phase I investigation and any site investigation data gaps. The Phase II investigation 

activities will include surface soil sampling, soil boring sampling, monitoring well installation 

and sampling, structure sampling, and surface water and sediment sampling. Soil and ground 

water samples will be collected from the site and analyzed as described in Section 3.0 of this 

plan. 
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2.0 SITE BACKGROUND INFORMATION 

2.1 SITE LOCATION AND DESCRIPTION 

Tank Farm 4 is located in the northern portion of the Newport Naval Base, in the town 

of Portsmouth. The location of Tank Farm Four on the NETC is shown on Figure 1. The tank 

farm is approximately 88 acres in size. The site is located just east of Narragansett Bay. 

Defense Highway borders the western edge of the site. Wooded, undeveloped areas are located 

just north and south of the site. A residential development is located east of the site. A map 

of Tank Farm Four is presented on Figure 2 with site topography shown on Figure 2A. 

Access to the site is from the west, off of Defense Highway, through a gate and along 

a paved entrance way which leads to the central portion of the site. The paved road continues 

through the site in a loop, past all of the underground storage tank locations. Adjacent to each 

of the UST locations are pump/valve houses for the tanks. At the western side of the tank area 

is a small metal building which was used as the electrical substation during the operation of the 

tank farm. In the northeastern corner of the site is a small dirt road which leads to a wooden 

pole barn currently used for the storage of hay. A concrete structure which was used as an oil- 

water separator is located at the end of an extension of the paved road, near the entrance to the 

site. 

The site topography generally slopes to the west. The ground elevation generally ranges 

from 25 feet above mean low water level (mlw) in the western corner of the site to 120 feet 

above mlw in the eastern comer of the site. In the vicinity of a brook (Normans Brook) which 

crosses the western comer of the site, the ground elevation falls to mean low water level. The 

brook flows off-site and into Narragansett Bay. 

The site is vegetated with grass, weeds, brush, and some trees. The central portion of 

the site where the tanks are located is covered with grass and weeds. This portion of the site 

is routinely cleared of brush for use as grazing land by cows which are kept on the site. The 

grazing by the cows also keeps the grass down in this area. The remaining portion of the site 

is covered by dense brush and some trees. The majority of the more mature pine trees are 

located along the eastern edge of the site. 

-Volume III-3 Page 3- 



2.2 SITE HISTORY 

Tank Farm Four was studied in both the IAS and the CS. The following site history 

information was obtained from the IAS report. 

Tank Farm Four was used for the storage of diesel and fuel oil and consists of 
twelve 6O,OOO-barrel underground storage tanks. Disposal at the site was from 
World War II until the mid-1970’s. The tank bottom sludge, obtained during 
cleaning operations, was disposed of directly onto the ground in the vicinity of 
the tank being cleaned. Between 100,000 and 190,000 gallons of oil sludge, 
which is a hazardous waste in Rhode Island, was disposed of at this site. The 
sludge is no longer evident on the surface but probably covered the entire Tank 
Farm. This site is located within one quarter mile of Narragansett Bay. This site 
is on land which is being excessed by the Navy. 

(IAS, pg 2-Q 

The Navy has withdrawn its plans to excess the site’s land. 

2.2.1 Aerial Photography 

Aerial photos and facility maps were reviewed for the period from 1938 through 1988. 

Activity on the site dates back to 1942 blackline photo prints, which show the tank farm under 

construction. In the early 1950’s, two shedlike structures were located along the site access road 

(near the access road to the oil/water separator) and Norman’s Brook was dammed and a 

reservoir formed at the point where the brook exits the site. A 1965 aerial photo identifies site 

features similar to the way they exist today. The access road, substation building, pole barn, 

and oil/water separator are all visible. The site generally remains unchanged through 1988. 

Figure 2B indicates the approximate location of piping at Tank Farm Four. 

2.3 PREVIOUS SITE INVESTIGATIONS 

The CS conducted at this site included the collection of a near-surface composite soil 

sample, a surface water sample (expected to be representative of shallow ground water quality), 

a stream sediment sample, ground water samples, and water samples from six of the twelve . 

USTs. The near-surface soil sample indicated the presence of oil and grease. Petroleum 

hydrocarbons were detected in the surface water and sediment samples. The water samples 
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collected from the USTs exhibited low concentrations of petroleum hydrocarbons and varied 

levels of total suspended solids and biochemical oxygen demand. The ground water samples 

indicated the presence of lead and petroleum hydrocarbons in the ground water. The monitoring 

wells do not appear to be located directly downgradient of the USTs. Therefore, the full impact 

of the tanks on ground water quality has not been defined. 

A Phase I Remedial Investigation (RI) was conducted at the site in 1990. The RI 

activities included a soil gas survey, surface soil sampling, soil boring sampling, monitoring well 

installation and sampling, surface water and sediment sampling, tank sampling, and structure 

sampling. The finding and analytical results of the Phase I RI are presented below for each of 

the media investigated: 

Soil Assessment - VOCs, BNAs, pesticides, and inorganics were detected in on-site soils. In 

general, minimal soil contamination was detected at the site, with the exception of elevated TPH 

levels detected in surface soils adjacent to the oil/water separator and in a soil boring sample 

collected along the site access road. 

I”., VOCs were detected in three subsurface soil samples at very low levels (i.e., less than 

5 ppb) and are not considered to represent significant subsurface VOC contamination. 

BNAs were not detected at levels greater than the contaminant-comparison level (i.e., 

greater than 10 ppm total BNAs). Only one soil sample exhibited BNAs at a concentration 

greater that 1 ppm (3.3 ppm) and that concentration consisted entirely of di-n-butylphthalate. 

Therefore, BNA soil contamination at this site is not considered to be significant. 

Pesticides were detected at low levels (i.e., less than 10 ppb) in one surface soil and one 

subsurface soil sample and are not considered to be significant soil contaminants. No PCBs 

were detected in soil samples. 

Inorganics were generally detected at levels less than or slightly exceeding (1 to 7 ppm 

above) background levels in soil samples. Therefore, there does not appear to be significant 

inorganic soil contamination at this site. 

Total petroleum hydrocarbons (TPH) analysis of soil samples identified the presence of 

TPH across the site, ranging in concentration from 3 to. 270 ppm. The highest TPH levels were 
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detected in a subsurface soil sample collected along the site access road (boring M-l) and in a 

surface soil sample collected from adjacent to the oil/water separator. 

Ground Water Assessment - BNAs, and inorganics were detected in ground water samples. 

Inorganics were detected at levels exceeding action levels in all wells on-site. 

VOCs were not detected in any ground water samples, which coincides with their absence 

in soil samples. One BNA compound, bis(2-ethylhexyl)phthalate (a common laboratory 

contaminant) was detected in two on-site wells. No ground water action levels were exceeded 

for BNAs. No pesticides or PCBs were detected in ground water samples. While inorganic 

concentrations exceeded ground water action levels in both shallow and deep wells, including 

the background well, the highest levels of inorganic analytes were detected in wells in the 

northeast to southwest portions of the site. 

Surface Water and Sediment Assessment - VOCs, BNAs pesticides and inorganics were detected 

in sediment samples and VOCs and inorganics were detected in surface water samples. One 

VOC, carbon disulfide, was detected in one sediment sample at 21 ppb, which is not considered 

to be a significant level of sediment contamination. Three BNAs were detected in sediment 

samples, with a maximum total BNA concentration of 780 ppb, well below the contaminant- 

comparison level of 1 ppm. One pesticide, 4.4’-DDT was detected in three sediment samples 

at concentrations of 2.8 to 5.9 ppb. No PCBs were detected in sediment samples. Arsenic, 

cobalt and iron were the only inorganic analytes detected in sediment samples at levels exceeding 

background. Higher inorganic concentrations were generally detected in the O-l foot sediment 

sample interval than the l-2 foot interval. 

Two VOCs, carbon disulfide and carbon tetrachloride, were detected in surface water 

samples. No surface water quality criteria for VOCs were exceeded. No BNAs, pesticides, or 

PCBs were detected in surface water. Cadmium, lead and zinc were the only inorganic analytes 

detected at levels exceeding surface water quality criteria. The highest levels of inorganic 

analytes were detected in the surface water sample collected closest to the mouth of Normans 

Brook, as it enters Narragansett Bay. 
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/--, Structure Samole Assessment - The distribution of contaminants within the oil/water separator 

and demolished unknown structure (referred to as the ruins) was as follows: 

0 Oil/water separator - 
Soil: VOCs, BNAs, and inorganics; and 
Sludge: BNAs, PCBs and inorganics. 

l Ruins - 
Soil/sediment: VOCs, BNAs, inorganics; and 
Water: inorganics. 

VOCs were detected in the soil/sediment and sludge samples collected from the oil/water 

separator and from the ruins on-site, although total VOC levels were less than the contaminant- 

comparison level of 1 ppm. The soil/sediment sample collected from the ruins exhibited the 

greatest VOC concentration (680 ppb tetrachloroethene). This sample was visibly contaminated 

(e.g., odor, sheen). BNAs were detected in the soil/sediment and sludge samples. 

The sludge sample was the only sample with a total BNA concentration greater than the 

contaminant-comparison level of 10 ppm and a carcinogenic PAH concentration greater than the 

contaminant-comparison level of 1 ppm. 

No pesticides were detected in soil/sediment or sludge samples. A PCB compound was 

identified in the sludge sample at a concentration of 12 ppb, well below the RIDEM soil action 

level of 1 ppm. Cobalt and iron were the only inorganics detected at levels ex’ceeding 

background levels and were only detected in the rums sample. 

No VOCs, BNAs, pesticides, or PCBs were detected in the surface water sample 

collected from the ruins. Lead and zinc were the only inorganic analytes which were detected 

in the water sample at levels exceeding surface water quality criteria. 

Tank Contents Assessment - The distribution of contaminants within the oil and water samples 

collected from the on-site tanks was as follows: 

l Oii: VOCs, BNAs, and inorganics; and 
l Water: VOCs, BNAs, and inorganics. 
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VOCs were detected in the oil samples collected from the on-site tanks at very elevated 

levels. The VOCs consisted of benzene, toluene, ethylbenzene, and xylene. Total VOC levels 

exceeded 10 ppm in a majority of the tanks. 

Extraction Procedure (EP) Toxicity tests of oil samples detected no EP Toxicity analytes; 

low levels of toluene, ethylbenzene and xylene in a TCL/TAL analysis of the EP Toxicity 

extraction leachate from one sample. A TCL/TAL analysis of the Toxicity Characteristic 

Leachate Procedure (TCLP) extraction leachate from the same oil sample detected concentrations 

of these compounds at levels three orders of magnitude greater than the EP Toxicity results. 

BNAs were detected in the oil samples and consisted primarily of PAHs. Total BNA 

levels in excess of 1,500 ppm were detected in four of the oil samples. Oil samples were not 

analyzed for pesticides. No PCBs were detected in the oil samples, although detection limits 

ranged from 12 to 24 ppm. 

Iron, lead, and zinc were the only inorganics detected in greater than 50% of the oil 

samples. TAL metals analysis of EP Toxicity and TCLP oil leachates identified inorganic 

analytes. The EP Toxicity extract analyses detected silver and arsenic, analytes which were not 

detected in the CLP method extract. 

VOCs were detected in all of the tank water samples, with total VOC concentrations 

ranging from 13 to 346 ppb. The main VOC compounds detected included the same VOCs 

detected in the oil samples. BNAs detected in the water samples consisted of PAH compounds, 

phenols, phthalate esters and dibenzofuran. Total BNA concentrations ranged from 10 to 202 

ppb. Tank water samples were not analyzed for pesticides or PCBs. 

The inorganics detected in greater than 50% of the tank water samples include barium, 

calcium, iron, potassium, magnesium, manganese, sodium, lead and zinc. The analyte 

concentrations in the water samples were typically higher than those detected in the oil samples. 

2.4 SITE GEOLOGY 

The soil boring activities performed during the Phase I site RI investigation, as well as 

under previous subsurface investigations, provided information on the site geology. Previous 

subsurface investigation activities (characterization step of Confirmation Study) included the 

drilling and sampling of two well borings (MVV-10 and MW-11). 
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The well boring logs indicate that the surficial deposits are mostly silt with sand layers. 

Although shale chips were recovered in the split spoon samples, neither competent nor weathered 

shale was encountered in either of the borings. 

The Phase I RI subsurface investigation activities included the drilling and sampling of 

five (5) shallow (M-l through M-5) and three (3) deep (M-l, M-3, and M-5) monitoring well 

borings. The locations of these Phase I RI wells are shown on Figure 3. 

The overburden deposits on this site consist of a native sand and silt, glacial till. The 

till was encountered in all of the borings, ranging in thickness from 12 feet (at M-5) to 29 feet 

(at M-3). No fill was encountered at the this site. 

Bedrock was encountered at all of the boring locations. The three deep monitoring wells 

(M-l, M-3, and M-5) were completed within competent bedrock. At the location of well boring 

M-3, completed in the central portion of the site, 10 feet of weathered shale was encountered 

on top of competent rock. 

Nx rock cores were collected of competent rock from the screened interval of the three 

deep monitoring well borings. The rock cores indicate that the bedrock at the site con.sists of 

the same shale unit (the Rhode Island Formation) that was encountered at the McAllister Point 

Landfill. The bedrock is a gray-green to black, carboniferous shale, which varies from highly 

weathered to competent. The shale exhibits a high degree of fracturing, with quartz and iron- 

oxide deposits common along fractures. The sites bedrock slopes towards the west. 

2.5 SITE HYDROLOGY 

The following presents discussions on the site surface water hydrology and ground water 

hydrology. 

Surface Water Hvdrologv 

A perennial stream, Normans Brook, flows through the southwestern comer of the site. 

The brook is located in a topographically low area of the site and flows into Narragansett Bay. 

The general site surface topography slopes in a east to west direction, with the steepest surface 

gradients located near the brook. The central, tank portion of the site is gradually sloping and 
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well drained. Along the northwestern edge of the site is Defense Highway, beyond which is 

Narragansett Bay. 

Surface water runoff (from precipitation) on the site either evaporates, infiltrates into site 

soils, ponds on the surface, or flows overland towards the brook and Defense Highway. During 

periods of heavy rainfall, ponded water was observed both in a small ditch which runs between 

the site and Defense Highway, and in low lying areas in the northern comer of the site. During 

rainfall events, overland flow was observed in the western comer of the site towards Normans 

Brook. 

Data from piezometers installed along the banks of Normans Brook, as well as surface 

water levels recorded in the brook, document that the brook is a “gaining” or effluent stream 

(i.e., ground water discharges into the stream). Ground water springs have been observed along 

the land slope just east of the brook. As shown on Figure 4, a typical site ground water contour 

map, the site ground water flow direction is strongly influenced by Nor-mans Brook. 

Ground Water Hvdrologv 

Ground water levels were measured in the eight monitoring wells installed during the 

Phase I RI in July and September of 1990, and in January of 1991. The water level 

measurements indicate that the shallow and deep ground water seems is flowing to the 

southwest. A representative contour map of the ground water table elevation is presented as 

Figure 4. A representative contour map of the deep piezometric surface is provided as Figure 

5. 

As shown on the ground water contour maps, the shallow and deep ground water at the 

site appears to be affected by the presence of Norman’s Brook at the southwestern end of the 

site. The ground water contours also generally reflect the site topography. 

Single well hydraulic conductivity tests (slug tests) were performed at two of the shallow 

monitoring wells (MW-1s and MW-5s) and the three deep monitoring wells (MW-ID, MW-3D, 

and MW-5D) at the site. The shallow monitoring wells are all screened in the till overburden 

and the deep wells are all screened in competent bedrock. The hydraulic conductivities 

determined for the shallow (till) were 0.23 ft/day for both well MW-1 S and MW-5s. The 

hydraulic conductivities determined for the deep (bedrock) wells were 0.059 ftlday (MW-lD), 
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0.029 ft/day (MYV-3D), and 0.042 ft/day (MW-SD). These values indicate that the till is an 

order of magnitude more conductive than the bedrock at the site. 

- Vertical Hvdraulic Gradients 

Vertical hydraulic gradients were determined at the three sets of nested monitoring wells 

at the site (MW-IS/D, MW-3S/D, and MW-5WD). Vertical hydraulic gradients are ,used to 

determine whether contamination can migrate downward through an aquifer. For all three of 

the Phase I ground water elevation measurement dates, a downward, or negative, hydraulic 

gradient was observed in all three of the well pairs. The vertical gradients ranged from -0.059 

ft./ft (MX-3S/D on 7/19/90) to -0.683 ft/ft (MW-5S/D on g/20/90). This indicates that ground 

water from above the bedrock surface (in the till overburden) would tend to flow downward into , 

the bedrock at these locations. 

- Horizontal Hvdraulic Gradients 

Horizontal hydraulic gradients were determined from the Phase I RI water level 

measurements at the site. Representative average horizontal gradients for both the shallow 

ground water and the deep ground water were determined for several areas on the site. Average 

horizontal gradients for shallow ground water ranged from 0.041 ft/ft (MW-3s to MM-1s) to 

0.187 ft/ft (MW-5s to MW-3s). Deep average horizontal gradients were calculated a.s 0.052 

ft/ft (MW3D to MW-1D) and 0.162 ft./I? (MY-SD to MW3D). 

- Average Linear Velocities 

The calculated average horizontal hydraulic gradients at the site, along with h:ydraulic 

conductivity and effective porosity values, were used to calculate average linear velocity values 

at the site. A hydraulic conductivity of 0.23 ft/day, an average of the hydraulic condtxtivities 

determined by the slug tests performed at the shallow wells at the site, was used in the 

calculations. An effective porosity of 15 % was assumed for the till at the site (Driscoll, 1986). 

A hydraulic conductivity of 0.043 ft/day was used for the bedrock at the site, and is an average 

of the hydraulic conductivities determined by the slug tests performed on the deep wells at the 
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site. An effective porosity of 10% was assumed for the shale (bedrock) at the site (Driscoll, 

1986). 

Average linear velocities of the shallow ground water ranged from 0.063 ft/day (MW-3s 

to MW-1s) to 0.29 ft./day (MW-5s to MW-3s). The average linear velocities of the deep 

ground water were calculated as 0.023 ft/day (MW-3D to MW-1D) and 0.070 ft./day (MW-SD 

to MSV-3D). It is important to note that the calculated average linear velocity values are lower 

than the “true microscopic velocities” because water particles must travel along irregular paths 

that are longer than the linearized paths represented by the calculated average linear velocities 

(Freeze and Cherry, 1979). In addition, the estimated effective porosity value of 15% for the 

till and 10 % for shale at the site may be too high or low, causing the linear velocity estimates 

to be too low or high, respectively. 
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3.0 SAMPLING PLAN 

3.1 INTRODUCTION 

The program of investigation described in this section has been developed to achieve both 

overall and site-specific project objectives. Field sampling methodology for individual 

investigation activities (e.g., soil gas survey, surface soil sampling) is described in Appendix B. 

The quality assurance/quality control procedures for field sampling and laboratory analyses are 

presented in the project Quality Assurance Project Plan (QAPP) provided in Appendix D. A 

summary of the Phase II Tank Farm Four site sampling program is presented in Table l. The 

planned Phase II Tank Farm Four sample locations are shown on Figure 6. 

3.2 RECONNAISSANCE SURVEYS 

Prior to initiating sampling activities, a site walkover will be conducted by field 

investigation team members to familiarize themselves with the current site conditions. An 

attempt will be made to conduct this survey during the spring, however, schedule constraints 

may dictate initiation of the survey at another time of the year. The site will be visually 

surveyed with respect to any changes in site access restrictions, the Phase I monitoring well 

locations, and the planned Phase II sampling locations. 

Site-specific health and safety considerations, including emergency evacuation procedures, 

will be reviewed during the visit. Pertinent features, such as overhead and subsurface utilities, 

and other potential hazards will also be reviewed with Navy personnel with respect to affected 

sampling activities. 

During the site walkover survey, a Phase II baseline ambient air survey will be conducted 

across the site. The ambient air survey will be conducted with either a flame or photo-ionization 

detector to assess ambient conditions for the presence of volatile organic compounds (VOCs) and 

establish the Phase II site baseline conditions. The ambient air surveys will be completed using 

equipment and methods outlined in the Field Sampling Methodology Plan provided as Appendix 

B of this Work Plan. 
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3.3 SOIL SAMPLING 

Soil samples will be collected as surface soil samples and soil boring samples under this 

site investigation. Below is a discussion on each of the planned soil sampling activities. 

3.3.1 Surface Soil Sampling 

Surface soil samples will be collected from twenty six (26) locations on the site (SS-5 

through SS-24, SS-38, SS-40, SS-41, and SS-45 through SS-47). The planned locations of the 

surface soil samples are shown on Figure 7. These samples will be collected from the following 

general locations: around areas of documented Phase I surface soil contamination (oil/water 

separator), surface soil areas not sampled in Phase I, the drainage ditch along the western edge 

of the site, at several of the tank locations. The rationale for each of the planned surface soil 

samples is presented in Table 2. 

In addition, three (3) “background” surface soil samples (SS-25, SS-26, and SS-27) will 

be collected from three locations in the wooded area in the south and southeast portions of the 

site. An attempt will be made to select background soil sample locations believed to be 

representative of site background soil conditions and away from other potential sources of 

contamination (e.g., roadways, houses). The proposed locations for the background samples will 

be confirmed with the EPA and RIDEM during a site visit prior to the surface soil sampling 

activities. 

Surface soil sampling will be conducted according to the method described in the Field 

Sampling Methodology Plan provided in Appendix B of this Work Plan. Surface soil samples 

will be analyzed for the full organic target compound list (TCL) and inorganic target analyte list 

VU. 
Surface soil samples will also be collected from each of the planned well boring 

locations, as described in Section 3.3.2 of this plan. The 0- to l-foot portion of the first 2-foot 

split spoon sample will be collected as the surface soil sample at each boring location consistent 

with EPA Region I risk assessment requirements. The soil boring samples will also be analyzed 

for the full TCWTAL. The VOC fraction of surface soil samples will be collected as a discrete 

increment from the 0.5 to 1 foot portion of the first split spoon as described in Appendix B. 

Soil for the remaining analytical fractions will be homogenized prior to filling sampling containers. 
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3.3.2 Soil Boring Sampling; 
* --.. 

Soil samples will be collected from the Phase II site well borings planned at ten (10) 

different on-site locations (MW-4D, and MW-6s to MW-14s). The planned monitoring well 

locations are shown on Figure 8. The well borings are associated with the Phase II ground 

water monitoring wells planned for the site. The Phase II monitoring well rationale is dis.cussed 

in Section 3.4 and presented in Table 3. 

Soil samples will be collected continuously from ground surface to five feet after which 

samples will be collected at 5-foot intervals to the depth necessary for installation of the well 

(i.e., approximately 5 feet past the water table). However, if signs of potential contamination 

are observed continuous split spoons sampling will be resumed until such signs are no longer 

present. At the four planned bedrock well locations, split spoon sampling will continue at 5-foot 

intervals to the depth of competent bedrock (estimated on-site to be approximately 30 feet below 

ground surface). Split spoon soil samples will be screened with an OVA and Hnu immediately 

upon being opened. A lo-foot Nx core (2 63164” O.D.) of the bedrock will be collected at each 

of the planned four bedrock well locations. 

,/c - * A minimum of two soil samples will be collected from each of the ten (10) shallow well 

borings for the full TCWTAL analysis. The two soil samples which will be submitted for 

laboratory analysis will include the soil samples collected from the 0- to 2-foot interval (the O- 

to l-foot portion for analysis) and from the last sample interval just above the depth\ of the 

ground water table. If insufficient sample volume is present within the 0 to 1 foot portion of 

the split spoon (i.e. recovery is low), additional sample volume will be collected using either 

hand auguring procedures (non-VOC fractions), or from a second split spoon collected 

immediately adjacent to the first. If signs of potential contamination (e.g., oil, stains,, odors) 

are observed in a boring, a third sample will also be collected from the depth of greatest 

observed contamination (i.e., most stained or oily, highest OVA/Hnu reading). If no fill 

material or signs of potential contamination are observed in a boring, only the surface sample 

and sample from directly above the water table will be submitted for laboratory analys,is. 

In addition, to the soil samples collected for chemical analyses, a soil sample from just 

below the depth of the water table (i.e., within the saturated zone) will also be collected from 

one well at each location for total organic carbon (TOC) analysis, cation exchange (capacity 
,,^.,^ 

-Volume III-3 Page 15- 



analysis, and grain size determination. The information from these tests will be used in 

evaluating ground water treatment options. 

Geologic descriptions and other sample characteristics (e.g., stains, odors) and 

observations (e.g., OVA/Hnu readings, depth to water) will be recorded in a field notebook. 

3.4 GROUND WATER SAMPLING 

Monitoring wells were installed at five locations in Phase I (MW-1 through MW-5). 

Shallow ground water table wells were installed at each of the locations, and bedrock wells were 

installed at three of the locations (MW-1, MW-3, and MW-5). 

In Phase II, a total of fourteen (14) monitoring wells are planned at ten (10) new 

locations. The planned Phase II well locations consist of five (5) shallow ground water table 

wells (MW-6S, MW-9S, MW-lOS, MW-13S, and MW-14s) and four (4) shallow ground water 

table wells paired with bedrock wells (MW-7S/R, MW-8S/R, MW-1 lS/R, and MW-12S/R), and 

one bedrock well (MW-4D). 

Generally, the monitoring wells are planned to further assess the presence and nature of 

ground water contamination at the site. The planned locations of the monitoring wells are shown 

on Figure 8. In general, the monitoring wells are located to determine the ground water quality 

in the following areas: at the upgradient edge of the site, in the central tank portion of the site, 

just downgradient of the central tank portion, and at the downgradient edges of the site. The 

rationale for each of the planned well locations is provided in Table 3, 

Ground water samples will be collected from each of the Phase I and newly installed 

Phase II monitoring wells. Wells will be developed after installation. Water levels will be 

measured in the wells after development and just prior to well purging. The procedures for well 

development, purging, and sampling are provided in the Field Sampling Methodology Plan 

provided in Appendix B. 

Ground water samples from the fourteen (14) proposed Phase II wells and the existing 

ten (10) wells will be analyzed for the TCWTAL parameters (less the pesticide/PCB fraction). 

In addition, the temperature, pH, conductivity, dissolved oxygen, redox potential, turbidity, and 

salinity of each ground water sample will be measured in the field immediately following sample 

collection, Five of the ground water samples (three shallow and two bedrock) will also be field 

-Volume III-3 Page 16- 



filtered for dissolved metals analysis, and analyzed for BOD, COD, and total suspended solids 
. 

for ground water treatability information. Field filtering procedures are described in Se&on 7.5 

of Appendix B. 

In addition to collecting ground water samples from the monitoring wells and obtaining 

routine water level measurements, single well hydraulic conductivity testing (i.e., slug tests) will 

be performed on several of the site monitoring wells. Slug tests will be performed on site 

monitoring wells to aid in dete rmining the characteristics of the site aquifers. Both rising and 

falling head slug tests will be performed on newly installed wells which are screened below the 

water table. Rising head slug tests will be performed on wells which are screened across the 

water table. 

.-. 

In addition to the installation of monitoring wells for ground water elevation 

measurements, piezometers were installed in Phase I installed adjacent to the on-site brook at 

the locations of the surface water/sediment sampling locations discussed in Section 3.5. Two 

additional piezometers (WP-7 and WP-8) will be installed in Phase II adjacent to the two new 

off-site upstream brook sample locations as shown on Figure 9. The piezometer and surface 

water levels measurements are intended to indicate whether the streams and pond are “gaining” 

or “loosing” surface water bodies. Water levels will be measured from the piezometers and 

surface water stations at times concurrent with the ground water elevation measurements. 

3.5 SURFACE WATER AND SEDIMENT SAMPLING 

Surface water and sediment sampling will be conducted in the brook which runs through 

the western corner of the site, Normans Brook, to further investigate the presence of site-related 

contamination in the brook. In Phase I, surface water and sediment samples were collected from 

four locations (SD-l/SW-l, SD-2/SW-2, SD-4/SW-4, and SD-6&W-6) in the brook, and 

additional sediment samples were collected at two other locations (SD-3 and SD-5). 

Surface water and sediment samples will be collected from twelve (12) locations in the 

brook; consisting of six (6) on-site locations and six (6) off-site locations. Several of the Phase 

I surface water and sediment sample locations wilI be resampled in Phase II. The planned 

locations of the surface water and sediment samples are shown on Figure 9. The rationale for 

the Phase II surface water and sediment sample locations is provided in Table 4. 
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In addition to collecting surface water samples, as in Phase I a water sample (W-2) will 

be collected from the pipe which flows into the brook between brook sample locations 4 and 5. 

The pipe water sample will be collected at the time of the surface water sampling. 

The surface water samples, sediment samples, and pipe water sample will be analyzed 

for TCWTAL parameters less the pesticide/PCB fraction and hardness. In addition, the 

temperature, pH, conductivity, dissolved oxygen, salinity, total chloride, and turbidity of the 

surface water at each sample location and the pipe water will be measured in the field. Sediment 

samples will also be submitted for acid volatile sulfides (AVS) analysis, grain size determination, 

and total organic carbon (TOC) analysis. The AVS data will provide information which will be 

useful in evaluating the bioavailability of any metals detected in the sediment samples. 

Graduated wooden stakes will also be driven at each of the surface water sample locations 

from which surface water levels will be referenced at the time of sampling. The elevation and 

location of the graduated stakes will be surveyed during site land surveying activities. Both 

surface water and ground water elevation measurements will be obtained concurrently during the 

site investigation to assess surface water and ground water interactions. 

3.6 STRUCTUR.H SAMPLING 

A structure (referred to as “ruins”) discovered in the western portion of the site during 

the Phase I investigation will be further investigated in Phase II. The location of the ruins is 

shown on all of the site figures just east of Normans Brook. The ruins appears to be a former 

oil/water separator or similar structure. A soil sample was collected from the ruins in Phase I. 

A water sample was also collected from a pipe which appeared to be connected to the ruins and 

opens into Normans Brook near the ruins. As discussed in Section 3.5, the water flowing from 

this pipe will again be sampled during the Phase II surface water sampling. 

The structure was observed to be subgrade structure which is nearly completely buried 

by railroad tics, soil, and vegetation. The ruins is located in a densely overgrown area with 

small trees and brush. Portions of the concrete walls of the rectangular structure were visible 

at the surface, as well as what appeared to be vent pipe similar to that of the on-site oil\water 

separator. The subgrade structure appears to be divided into several chamber separated by 

-Volume III-3 Page 18- 



,--, concrete walls and is partially ftiled with water. Ground water appeared to be flowing through 

the structure in an east, to west direction. 

During Phase II, the top of the structure will be cleared away to allow for access and 

sampling. The clearing will include the removal of small trees and brush growing in and around 

the structure and of the railroad ties and soil covering portions of the structure. At the 

completion of the clearing activities, the structure, will be surrounded with orange caution 

fencing to deter any accidental entry into the structure. 

It is assumed that three chambers are present within the structure, as with the similar on- 

site oil/water separator. If present, a soil/waste sample will be collected from each chiamber. 

In addition, the ground water flowing into (sample W-3) and out (sample W-4) of the structure 

will also be sampled. The planned locations of these samples are shown on Figure 9. One 

sample will be collected from water flowing into the chamber (north end) and the second sample 

will be collected from water which flows out of the chamber (the south end). These water 

samples will be collected at the time when the surface water and pipe samples are collected, 

proceeding downstream to upstream. 

,,.- --> \ Both surface water and soil/waste samples will be analyzed for all TCL/TAL parameters. 

Surface water and structure water samples will also be laboratory analyzed for hardness. In 

addition, the temperature, pH, conductivity, dissolved oxygen, salinity, and turbidity of the 

water at each sample location will be measured in the field. The condition of the interior walls 

of the electrical substation located on the western portion of the tank farm will be ,visua.lly 

surveyed for any signs of leakage from the transformers or evidence of fires. This information 

will be presented to EPA and RIDEM to further assess the need for investigation of this 

structure. 

-Volume III-3 Page 19- 



3.7 LAND SURVEY 

Following completion of field sampling activities the site will be surveyed by a State of 

Rhode Island registered surveyor. The location and elevation of the Phase II sampling points 

will be determined in the survey. Each sampling location will be referenced to the State of 

Rhode Island Grid Coordinate System. Completed monitoring wells will be surveyed for 

elevation at the top of the protective casing, top of the well casing, and adjacent land surface. 

Elevations will be referenced to mean low water (mlw) and a United States Geological Survey 

benchmark to the nearest 0.01 foot. The Phase II survey information will be added to the final 

Phase I site survey map. 
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4.0 SITESPECIFIC HEALTH AND SAFETY SUMMARY 

4.1 INTRODUCTION 

The purpose of this health and safety discussion is to summarize the site-specific health 

and safety information. This section describes the nature of wastes or contamination suspected 

or known to be present at the site, the site access and work zones, and the initial level of 

personnel protection and monitoring planned for each site investigation activity. In addition, a 

list of site emergency contacts and maps of the route to the Newport Hospital from the site are 

provided as Table 5 and Figures 10 and lOA, respectively. 

4.2 NATURE OF WASTES 

Historical information indicates that Tank Farm Four was used for the storage of diesel 

and fuel oil in twelve 60,000 barrel underground storage tanks. Tank bottom sludge was 

reportedly disposed of on the ground during tank cleaning operations. 

The results of the Phase I RI indicate that low levels of total petroleum hydrocarblons are 

, i--m. present in on-site surface soils. Metals were detected at elevated levels in site ground water and 

ground water upgradient of the site. Elevated levels of heavy metals were also detected in 

sediments and surface water from the on-site brook. 

Volatile organic compounds (VOCs) and base neutral/acid organic extractable compounds 

(BNAs) were detected in samples from the on-site oil/water separator. A low concentralion (12 

ppb) of PCBs were also detected in a sample from the separator. VOCs and BNAs were 

detected at very high concentrations in tank samples. Metals were also detected in the tank 

contents. 

4.3 SITE ACCESS/WORK ZONES 

Site access is on the western side of the site through a locked gate on a short portion of 

chain-link fence along Defense Highway. A chain-link fence surrounds all but the western side 

of the site. On the western side, a barbed-wire fence connects to both sides of the chain-link 

gate section and runs along this entire side of the site. 
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This site will not have a permanent support zone, contamination reduction zone, or 

exclusion zone. Only the immediate area surrounding each of the well drilling activities will be 

cordoned off as an exclusion zone from the rest of the site. Given that most of the planned 

drilling activities are planned for densely vegetated areas (thick high brush) which are inherently 

unaccessible and for which access is easily controlled, the locations will not be surrounded with 

any flagging or barricades. However, at well drilling locations in open areas (e.g., MW-9), a 

minimum distance of 25-foot surrounding the drill rig will be marked off with caution tape or 

barricades. 

A contamination reduction station, or personnel decontamination area, will be established 

adjacent to each of the location-specific exclusion zones. All personnel exiting the exclusion 

zone (work area) must pass through the decontamination area prior to entering the support zone 

vehicles or leaving the site. Personnel shall undergo appropriate decontamination, as required 

by the activity-specific procedures and level of personnel protection. Split spoon 

decontamination will be conducted at a designated area adjacent to the field office trailer on Site 

13. The heavy equipment decontamination area established at Site 01 will also be used for this 

site investigation. 

The support zone for this site will be the company vehicles used by the field investigation 

crew. The vehicles will either be located near the planned well locations or the central portion 

of the site. The vehicles will provide temporary relief from any adverse weather conditions and 

will store necessary field sampling and safety/emergency equipment (e.g., car phone, first aid 

kit, drinking water, HASP). The command center for the RI activities will be at a portable field 

office trailer located on Site 13, Tank Farm Five. 

The OSC or alternate will be responsible for keeping nonessential personnel outside of 

the exclusion zone boundaries during the investigation activities. In the event that authorized 

visitors are present on the site during field activities, the OSC or designee shall insure that they 

adhere to site safety requirements and maintain a safe distance outside of the exclusion zone. 

All personnel allowed to enter the exclusion zone shall be required to follow safety procedures 

described in the project HASP in Appendix C and directions of the OSC. 

Disposal of field-generated materials (e.g., PPE, decon solutions) is described in the 

Investigation Derived Waste Plan provided in Appendix E of this Work Plan. 
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4.4 PERSONNEL PROTECTION AND MONITORING 
, 7% 

Based on the findings of the Phase I RI and suspected site contaminants, the field 

investigation activities will be initiated in either Level D or Modified Level D personnel 

protection (as defmed in the HASP in Appendix C). A list of anticipated initial levels of 

personnel protection for each of the specific investigation activities is presented in Table 6. 

Levels of personnel protection will be upgraded or downgraded as conditions dictate. 

During field sampling activities, continuous monitoring of ambient air will be conducted 

with an OVA and HNu. During drilling activities, continuous ambient monitoring of 

combustible gas levels will also be conducted with an LEL/O2 meter. Air monitoring will also 

be performed “downhole” during drilling activities. 
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TABLES 



TABLE 1 

SITE 12 - TANK FARM FOUR 
SITE INVESTIGATION SUMMARY 

SURFACE SOIL 

STRUCTURES (water %I soil) 

29 Locations 

3 Chambers, 
2 Water Samples 

29 

3 Soil & 5 Water 

TCL/TAL 

TCL/TAL 

WELL BORING SOIL 10 Locations 20 - 30 
10 

TCL/TAL 
TOC, Cation Exchange, 

Grain Size 

GROUND WATER 14 new wells at 10 locations 14 TCXJTAL less Pest/PCBs 
(9 shallow wells & Chloride 

5 shallow bedrock wells) 5 Dissolved TAL, BOD, 
COD, TSS 

10 existing wells 10 TCL/TAL less Pest/PCBs 

SURFACE WATER 13 Stations 13 TCUTAL, Hardness 

SEDIMENT 12 Stations 12 Sediment List (1) 

Note: “NA” indicates that activity is not applicable. 
TCL indicates sample will be analyzed for Target Compound List. 
TAL indicates sample will be analyzed for Target Analyte List. 
(1) Sediment List is composed of TCL, TAL, total organic carbon, grain size, and acid volatile sulfides. 



TABLE 2 

SAMPLE 
NUMBER 

ss-5 

SS-6 

ss-7 

SS-8 

ss-9 
,i -:., 

ss-10 

ss-11 

ss-12 

ss-13 

ss-14 

ss- 15 

SS-16 

ss-17 

Site 12 - Tank Farm Four 
Surface Soil Location / Rationale 

LOCATION / RATIONALE 

Characterize surface soil quality around the oil/water separator at 
Site 12. 

Characterize surface soil quality around the oil/water separator at 
Site 12. 

Characterize surface soil quality around the oil/water separator at 
Site 12. 

Characterize surface soil quality around the oil/water separator at 
Site 12. 

Characterize surface soil quality around the ruins in the 
southwestern portion of Site 12. 

Characterize surface soil quality around the ruins in the 
southwestern portion of Site 12. 

Characterize surface soil quality downgradient of the central UST 
portion of Site 12. 

Characterize surface soil quality downgradient of the central UST 
portion of Site 12. 

Characterize surface soil quality downgradient of the central UST 
portion of Site 12. 

Characterize surface soil quality in the central portion of Site 12. 

Characterize surface soil quality in the central portion of Site 12. 

Characterize surface soil quality in the central portion of Site 12. 

Characterize surface soil quality on the eastern portion of Site 12. 



SAMPLE 
NUMBER 

SS-18 

ss-19 

ss-20 

ss-21 

ss-22 

SS-23 

SS-24 

ss-25 

SS-26 

SS-27 

SS-38 

ss-40 

ss-41 

TABLE 2 
(continued) 

Site 12 - Tank Farm Four 
Surface Soil Location / Rationale 

LOCATION I RATIONALE 

Characterize surface soil quality in low-lying area located in the 
northwest portion of Site 12. 

Characterize surface soil quality in low-lying area located in the 
northwest portion of Site 12. 

Characterize surface soil quality in the west central portion of Site 
12. 

Characterize surface soil quality in the drainage ditch along the 
western border of Site 12. 

Characterize surface soil quality in the drainage ditch along the 
western border of Site 12. 

Characterize surface soil quality in the drainage ditch allong the 
western border of Site 12. 

Characterize surface soil quality in the drainage ditch along the 
western border of Site 12 to assess potential site runoff 
considerations. 

Assess background surface soil quality for Site 12. 

Assess background surface soil quality for Site 12. 

Assess background surface soil quality for Site 12. 

Assess soil conditions on top of Tank 38 where TPH contamination 
was identified in Phase I. 

Assess soil conditions on top of Tank 40 where TPH contamination 
was identified in Phase I. 

Assess soil conditions on top of Tank 41 where TPH contamination 
was identified in Phase I. 



TABLE 2 
(continued) 

Site 12 - Tank Farm Four 
Surface Soil Location / Rationale 

SAMPLE 
NUMBER LOCATION / RATIONALE 

ss-45 Assess soil conditions on top of Tank 45 where TPH contamination 
was identified in Phase I. 

SS-46 Assess soil conditions on top of Tank 46 where TPH contamination 
was identified in Phase I. 

ss-47 Assess soil conditions on top of Tank 47 where TPH contamination 
was identified in Phase I. 

- 

TOTAL: 26 LOCATIONS 
3 BACKGROUND LOCATIONS 

29 SAMPLE LOCATIONS 



TABLE 3 

WELL 
NUMBER 

MW-4R 

MW-6s 

MM’-7S/R 

Mw-8SlR 

r “... 
Mw-9s 

h!Iw-10s 

AM-1 lS/R 

MW-12SlR 

MW13s 

Mw-14s 

Site 12 - Tank Farm Four 
Monitoring Well Location / Rationale 

LOCATION I RATIONALE 

Further investigate ground water quality within bedrock near 
Normans Brook. 

Further investigate ground water quality upgradient of the central 
portion of Site 12. 

Investigate ground water quality upgradient of the south central 
portion of Site 12. 

Investigate ground water quality upgradient of the north central 
portion of Site 12. 

Further investigate ground water quality in the central portion of 
Site 12. 

Investigate ground water quality downgradient of the north central 
portion of Site 12, near and slightly downgradient of the, tanks. 

Further investigate ground water quality downgradient of the 
central portion of Site 12. 

Investigate ground water quality downgradient of the southwest 
central portion of Site 12, and downgradient of the tanks. 

Investigate ground water quality downgradient of the southern 
portion of Site 12, and downgradient of the tanks. 

Investigate ground water quality at the western downgradient edge 
of Site 12. 

TOTAL: 9 SHALLOW WELLS 
$ ROCK WELLS 
14 WELLS 

TRC 



TABLE 4 
,/-, 

STATION 
NUMBER 

SW-lA/SD-1A 

SW-2A/SD-2A 

SW-3A/SD-3A 

SW-4/SD-4 

/-‘l SW-SAISD-5A 

SW-6A/SD-6A 

SW-6/SD-6 

SW-7/SD-7 

SW-8/SD-8 

SW-g/SD-9 

SW-lo/SD-10 

Site 12 - Tank Farm Four 
Surface Water & Sediment Location / Rationale 

LOCATION / RATIONALE 

Station is located at a depositional area just east of station SW- 
l/SD-l and directly west of the overhead railroad bridge. 

Station is located in a depositional area at the downstream edge of 
the site just upstream of Defence Highway. This station is also 
just downstream of Phase I station SW-2/SD-2. 

Station is located in a depositional area just downstream of Phase 
I station SW-4/SD-4. 

Station is located in a depositional area just downstream of the 
discharge pipe. This is also a Phase I sample station. 

Station is located in a depositional area just upstream of the 
discharge pipe and downstream of Phase I station SW-5/SD-5. 

Station is located in a depositional area just on-site and 
downstream of station SW-6/SD-6. 

Station is located just upstream of the site and is a Phase I sample 
station. 

Station is located in a depositional area approximately 400 feet 
upstream of the site and station SW-6/SD-6. 

Station is located in a depositional area approximately 900 feet 
from the site and upstream of station SW-6&D-6. 

Station is located at the confluence of Normans Brook and 
Narragansett Bay. 

Station is located north of the confluence of Normans Brook and 
Narragansett Bay. 



STATION 
NUMBER 

TABLE 4 
(continued) 

Site 12 - Tank Farm Four 
Surface Water & Sediment Location / Rationale 

LOCATION / RATIONALE 

SW-l l/SD-l 1 Station is located south of the confluence of Normans Brook and 
Narragansett Bay. 

w-2 Sample of water at outlet of concrete pipe between surface water 
stations SW-4 and SW-5A. 

w-3 Sample of water entering “ruins”. 

w-4 Sample of water exiting “ruins”. 

TOTAL: 15 WATER SAMPLES 
12 SEDIMENT SAMPLES 

--. 



TABLE 5 

SITE 12 - TANK FARM FOUR 
SITE EMERGENCY CONTACTS 

NETC Emereencv Numbers: 

Command Duty Officer 
Security Office - Police 
NETC Fire Protection 
Public Works Trouble Desk 

841-3456 or 3457 
841-3241 
84 l-3333 
841-4001 

Utilities: 

Rhode Island Dig Safe 
NETC Dig Safe 

800-225-4977 
84 l-2464 

Newoort Emergencv Numbers: 

Newport Police Dept. 847-1306 
Newport Fire Dept. 846-22 11 

Newport Hospital 
General Number 
Emergency Room 
Poison Control Center 

8466400 
8466400 ext. 1120 
277-5727 

Additional Resources; 

Dr. Erdil, or Dr. Stahl - TRC Company Physicians, Immediate Medical Care, Hartford, Connecticut 
- (203) 296-8330 
Mr. James Peronto - TRC Project Manager - (203) 289-8631 

NETC Environmental Coord. - (401) 841-3735 
Mr. Robert Hanley - NETC Safety Officer - (401) 841-2478 



TABLE 6 

SITE 12 - TANK FARM FOUR 
PERSONNEL PROTECTION SUMMARY 

Activity Intitial Level of ProteQ& 

Reconnaissance Survey 
Soil Gas Survey 
Sqfkce Soil Sampling 
Well Boring 
Ground Water Sampling 
Sur$ace Water & Sediment Sampling 
Structure Sampling 
Land Survey 

D 
D 
D 

Mod. D 
Mod. D 

D 
Mod. D 

D 

NOTE: The personnel protection levels will be upgraded or downgraded as conditions 
warrant according to criteria specified in the project Health and Safety Plan 
(HASP). 
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1.0 INTRODUCTION 

The objective of this volume of the Work Plan is to define the level of Phase II 

investigation necessary to assess the nature and extent of environmental contamination at Site 

13, the Tank Farm Five site located on the NETC. This volume of the Work Plan describes 

site-specific objectives in Section 1.1, summarizes available site background information in 

Section 2.0, presents the site-specific field sampling activities in Section 3.0, and summarizes 

site-specific health and safety information in Section 4.0. 

1.1 

The general objectives of the RI site investigation are to determine the nature and extent 

of site contamination, sources of contamination, potential contaminant migration pathways, 

potential contaminant receptors, and associated exposure pathways. This information is 

necessary to determine whether, and to what extent, a threat to human health or the environment 

exists, and to provide the information required to develop and evaluate remedial action 

alternatives for the site, as necessary. 

The scope of the Phase I and Phase II sampling efforts for this site have been developed 

to meet site-specific RI/FS objectives. The site-specific objectives have been refined based upon 

the findings of the Phase I RI. Below is a list of the RI objectives for the Tank Farm FGve site 

investigation: 

- determine the site background soil and ground water quality; 

- determine the presence and nature of site surface soil contamination; 

- determine the presence and nature of any contamination related to past reported on-site 
sludge burning activities; 

- determine the nature and extent of any site ground water contamination; 

- determine the nature and extent of surface water and sediment contamination in the 
on-site brook; 

- determine the physical and chemical characteristics of the underground storage tank 
contents; and 

- determine the presence and nature of contamination in the on-site oil/water separator. 
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The Phase II site investigation is being conducted to address areas of concern discovered 

under the Phase I investigation and any site investigation data gaps. The Phase II investigation 

activities will include surface soil sampling, soil boring sampling, monitoring well installation 

and sampling, and surface water and sediment sampling. Soil and ground water samples will 

be collected from the site and analyzed as described in Section 3.0 of this plan. 
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2.0 SITE BACKGROUND INFORMATION 
,, ‘~’ ‘, 

2.1 SITE LOCATION AND DESCRIPTION 

Tank Farm 5 is located in the north-central portion of the Newport Naval Base: in the 

town of Middletown. The location of Tank Farm Five on the NETC is shown on Figure 1. The 

tank farm is approximately 73 acres in size. The site is located just east of Narragansett Bay. 

Defense Highway borders the western edge of the site. A road (Greene Lane) borders the site 

to the northeast. East of the site is a residential development. To the south is a wooded area 

and cemetery. A map of Tank Farm Five is presented on Figure 2 with site topography shown 

on Figure 2A. 

Access to the site is from the west, off of Defense Highway through a gate and along a 

paved entrance way which leads to the central portion of the site. Just inside the entrance and 

north of the paved road is the new Fire Fighting Training area which occupies approx.imately 

3 acres and is surrounded by a chain link fence. The paved road continues through the site in 

a loop past all of the underground storage tank locations. Adjacent to each of the UST locations 

are pump/valve houses for the tanks. At the western side of the tank area is a small metal 

building which was used as the electrical substation during the operation of the tank farm. A 

concrete structure which was used as an oil-water separator is located at the end of an extension 

of the paved road, just northeast of the new Fire Fighting Training Center. 

The site topography generally slopes to the north. The ground elevation generally ranges 

from 25 feet above mean low water level (mlw) in the northern corner of the site to 90 feet 

above mlw at the southern edge of the site. In the vicinity of the brook (Gomes Brook) which 

crosses through the northeastern portion of the site, the ground elevations fall to mean low water 

level. The brook flows off-site and into Narragansett Bay. 

The site is vegetated with grass, weeds, brush, and some trees. Most of the site is 

covered by very dense brush. The area around the new Fire Fighting Training area is open and 

grassy with new sod. The majority of the more mature trees on the site are located in the 

northern and southern comers of the site. 
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2.2 SITE HISTORY 

The following is a summary of the history of the site as presented in the IAS report 

(Envirodyne, 1983) e 

The site was used for the storage of diesel and fuel oil and consisted of eleven 
60,000-barrel underground storage tanks. Disposal at this site has been from World War 
II until the mid-1970’s. The tank bottom sludge, obtained during cleaning operations, 
was disposed of in a burning pit. This burning pit had steel sides and a sand bottom. 

The sludge was placed in the pit and burned. Between 100,000 and 175,000 gallons of 
oil sludge were disposed of at this site. This oil sludge is considered a hazardous waste 
in Rhode Island. This is located within 1,000 feet of Narragansett Bay. With the 
exception of Tanks 53 and 56, this site is being excessed by the Navy. 

MS, pg. 2-8) 

The former location of the “burning pit” is presently what appears to be an oil/water 

separator. Design plans for the oil water separator show this unit as being constructed within 

the pre-existing burning chamber. 

The Navy has withdrawn its plans to excess all but 1.75 acres of the site’s land. The 

1.75 acres of land, located in the eastern comer of the site along Green Lane, was previously 

sold to the town of Middletown. Figure 2B indicates the approximate location of subsurface 

piping between the Tank Farm Five tanks. 

2.2.1 Aerial PhotoPranhy 

Aerial photos and facility maps were reviewed for the period from 1938 through 1988. 

Activity on the site dates back to 1942 blackline photo prints which show the tank farm under 

construction. In a 1963 aerial photo, the site features appear similar to the way they appear 

today. The tank farm is visible, along with a main access road which encircles the tanks, and 

two spur, which split off to the north. The oil/water separator is visible to the west of the 

westernmost spur. A transformer vault is present along the northern side of the main access 

road. No significant site changes are visible through 1988. 
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-- 2.3 PREVIOUS SITE INVESTIGATIONS 

Tank Farm Five was initially investigated under the Initial Assessment Study (IAS) in 

1983. A Confirmation Study (CS) was not performed for the. site. However, two of the tanks 

at the site, Numbers 53 and 56, were examined further previous to the Phase I RI as part of a 

tank closure study. The tank closure study was conducted from 1985 to 1986 by Environmental 

Resource Associates (ERA) of Warwick, Rhode Island. In addition, Tibbets Engineering 

Corporation (Gibbets) of New Bedford, Massachusetts, sampled the contents of all of the tanks 

at Tank Farm Five in 1983. 

, -, 

It was reported in the IAS report (Envirodyne, 1983) that tank bottom sludge from the 

tanks on this site was disposed of in a burning pit, constructed with steel sides and a sand 

bottom. Given the possibility of surface soil and ground water contamination at this kite, this 

site was listed as requiring further action in the IAS. However, due to the similarity of this site 

to the other tank farm sites, it was recommended in the IAS that the fmdings of the investigation 

of one of the other tank farms (Tank Farms One and Four were addressed in the CS) be used 

to direct any investigation at Tank Farm Five. Thus, a CS was not conducted on Tank Farm 

Five. 

As referenced previously, two studies were conducted at Tank Farm Five in relation to 

two of the on-site underground storage tanks (USTs); a 1983 study on the contents of two of the 

USTs at the site, and a 1985-86 study required by the RIDEM for the closure of the same two 

tanks. These two tanks were used for waste oii storage after the use of the other tanks was 

discontinued. The scope and findings of the tank closure investigation are presented in a report 

by Environmental Resource Associates, Inc. (ERA, 1988) and are summarized below. 

The contents of the two USTs and the ground water quality adjacent to the two USTs 

were investigated during the tank closure study. Sampling of the tank contents included the 

collection of water samples, surficial floating oil samples, bottom sludge samples, and samples 

of an intervening oil-water emulsion (Tanks 53 and 56). The sample results indicated the 

presence of aromatic and chlorinated compounds and some metals in the oils contained within 

Tanks 53 and 56. The sludge samples from these two tanks also exhibited high metals levels. 

Water samples collected from other tanks indicated that tanks which were not used for waste oil 

, ,-.\ 
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storage also contain water contaminated with chlorinated and aromatic organic compounds, 

copper and zinc. 

During the 1985/1986 study a total of ten (10) ground water monitoring wells were 

installed at Tank Farm Five. These wells included MW-53E and MW-53W, MW-56E and MW- 

56W, and well clusters MW-86-1 through MW-86-5 which supplemented existing well GHR on- 

site. During the Phase I RI a total of six wells (MW-1 through MW-6) were installed on-site. 

During a 1991 tank closure investigation for Tanks 53 and 56, five (5) new wells (MW-7 to 

MW-10, and RW-1) were installed on-site. Monitoring wells MW-7 and MW-8 replaced a 

damaged well cluster MS+863S/3D and well GHR respectively. In summary, a total of 

nineteen (19) wells exist on-site, prior to Phase II explorations. 

Ground water samples collected from wells located adjacent to Tanks 53 and 56 indicated 

the presence of low levels of metals and high levels of volatile organics. Petroleum product was 

also identified in the ground water around Tank 53. Downgradient migration of contaminants 

as well as movement of chlorinated contaminants downward through the water column is 

indicated by the analytical results. 

The Phase I site RI activities included surface soil sampling, subsurface soil sampling, 

monitoring well installation and sampling, surface water and sediment sampling, and tank and 

structure sampling. The findings and results of the Phase I RI/FS are presented below: 

Soil Assessment - VOCs, BNAs, pesticides, and inorganics were detected in on-site soils. In 

general, minimal soil contamination was detected at the site, with the exception of elevated TPH 

levels detected in surface soils at four of the tank locations. 

VOCs were detected in surface and subsurface soil samples at very low levels (i.e., less 

than 10 ppb) and are not considered to represent significant subsurface VOC contamination. 

BNAs were not detected at levels greater than the contaminant-comparison level (i.e., greater 

than 10 ppm total BNAs). only two soil samples exhibited BNAs at a concentration greater that 

1 ppm (4.6 and 1.3 ppm) and those concentrations consisted entirely of phthalate esters and 

PAHs, respectively. Therefore, BNA soil contamination at this site is not considered to be 

significant. Pesticides were detected at low levels (i.e., 10’s of ppb) in two surface soil and 
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,--, one subsurface soil sample and are not considered to be significant soil contaminants. No PCBs 

were detected in soil samples. 

Inorganics were generally detected at levels exceeding background levels in subsurface 

soil samples. Lead was detected above background in one surface soil sample collected from 

adjacent to the oil/water separator. 

Total petroleum hydrocarbons (TPH) analysis of soil samples identified the presence of 

TPH across the site, ranging in concentration from 4 to 60,000 ppm. The highest TPH levels 

were detected in visibly oily samples collected at Tank 50. Significantly elevated levels of TPH 

(‘IPH greater than 100 ppm) were detected in surface soil samples collected at Tanks $49, 50, 

51 and 55. 

Ground Water Assessment - VOCs, BNAs, and inorganics were detected in ground water 

samples. VOCs and inorganics were detected at levels exceeding ground water action levels. 

VOCs were detected at levels exceeding ground water action levels in only one on-site 

well (Mw-53W) and consisted mainly of petroleum-related VOCs. Petroleum product was also 
, ,,. . . observed in wells MW-53W and MW-53E, both located in the ring drain of Tank 53. The 

presence of low VOC levels in downgradient well MW-4 indicates the potential migration of the 

ground water contamination observed adjacent to Tank 53. 

BNAs were only detected in well MW-53W and consisted entirely of PAHs. 1)etected 

levels did not exceed ground water action levels. No pesticides or PCBs were detected in 

ground water samples. 

While inorganic concentrations exceeded ground water action levels in all wells, including 

the background well, the highest levels of inorganic analytes were detected in wells in the central 

portion of the site. 

- _.._ 

Surface Water and Sediment Assessmenr, - Lead and TPH were detected in sediment samples; 

no PCBs, lead or TPH were detected in surface water. 

No PCBs were detected in sediment samples. Lead was detected in all sediment samples 

but at levels less than background soil levels. TPH was detected in sediment samples at 

concentrations ranging from 13 to 220 ppm at increasing levels with distance downstream. 
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However, the two highest TPH levels were detected in the furthest upstream and downstream 

off-site sediment samples. 

Structure Sample Assessment - The distribution of contaminants within the oil/water separator 

was as follows: 

l Soil: VOCs, BNAs, and inorganics; and 
0 Water: inorganics. 

One VOC was detected in one soil sample collected from the oil/water separator at a very 

low (2 ppb) level. Low levels of two BNAs were detected in one soil sample collected from the 

oil/water separator. No pesticides or PCBs were detected in soil samples and no inorganics were 

detected in the soil samples at levels exceeding background levels. 

No VOCs, BNAs, pesticides, or PCBs were detected in the surface water sample 

collected from the oil/water separator. Cadmium was the only inorganic analyte which was 

detected in the water sample at levels exceeding surface water quality criteria. 

Tank Contents Assessment - The distribution of contaminants within the oil and water samples 

collected from the on-site tanks was as follows: 

l Oil: VOCs, BNAs, and inorganics; and 
8 Water: VOCs, BNAs, and inorganics. 

VOCs were detected in the oil samples collected from the on-site tanks at very elevated 

levels. The VOCs consisted of petroleum-related hydrocarbons and chlorinated hydrocarbons. 

Total VOC levels exceeded 100 ppm in a majority of the tanks. BNAs were detected in the oil 

samples and consisted primarily of PAHs and bis(2ethylhexyl)phthalate. Total BNA levels in 

excess of 1,000 ppm were detected in six of the oil samples. Only PAHs were detected in the 

oil sludge sample. Oil samples were not analyzed for pesticides. No PCBs were detected in the 

oil samples. Iron and lead were the only inorganics detected in greater than 50% of the oil 

samples. The EP Toxicity extract analysis detected barium at a level which exceeds the EP 

Toxicity federal standard. 

VOCs were detected in all of the tank water samples, with total VOC concentrations 

ranging from 2 to 4,917 ppb. The main VOC compounds detected included the same VOCs 

-Volume 111~4 Page 8- 



detected in the oil samples. BNAs detected in the water samples consisted of PAH compounds, 

phenols, and dibenzofuran. Total BNA concentrations ranged from 31 to 895 ppb. Tank water 

samples were not analyzed for pesticides or PCBs. The inorganics detected in greater than 50% 

of the tank water samples include barium, calcium, iron, potassium, magnesium, manganese, 

and sodium. The analyte concentrations in the water samples were typically higher than those 

detected in the oil samples. 

2.4 SITE GEOLOGY 

The Phase I site RI soil boring activities, as well as under previous subsurface 

investigations, provided information on the site geology. Previous tank closure investigation 

activities included the drilling and sampling of several well borings around Tanks 53 and 56. 

Six (6) monitoring wells were installed under the Phase I RI. Five (5) additional monitoring 

wells were also installed under tank closure investigation activities completed by TRC-EC. The 

locations of all of these wells are shown on Figure 3. 

The overburden deposits on this site consist of a native sand and silt, glacial till, like that 

encountered at Tank Farm Four. The till was encountered in all of the borings and ranged in 

thickness from 1 foot (M-3) to 21 feet (M-8). The till directly overlies the bedrock at the site. 

The bedrock at the site consists of gray, highly weathered to competent, slightly 

metamorphosed, shale, with quartz lenses. All of the monitoring well borings completed at the 

site during this investigation encountered the bedrock surface. Depth to weathered Ibedrock 

ranged from 1 foot (at M-3) to 33 feet (in R-l). It is believed that the depth to lbedrock 

encountered in boring R-l is artificially low due to its proximity to the Tank 53 excavation. The 

tank excavations reportedly extended into bedrock at the site. Greatest depths to bedrock were 

encountered at the hilltop on the southern side of the site near Tank 59. 

Nx rock cores (2-63/64” O.D.) were collected from several of the well borings completed 

on the site. The rock cores indicate that the bedrock at the site consists of the same unit (the 

Rhode Island Formation) which was encountered at the McAllister Point Landfill and at Tank 

Farm Four. As was observed at Tank Farm Four, a considerable zone of *weathered bedrock 

overlies the competent bedrock at Tank Farm Five. Twenty-two feet of weathered shale was 

encountered at the location of well boring M-10, which was installed during tank closure 
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investigation activities. The bedrock surface slopes to the west (to the bay) in the southwestern 

portion of the site (by Tanks 53 and 56), and towards the north (to the brook) in the northeastern 

portions of the site. 

2.5 SITE HYDROLOGY 

Below is a discussion of the surface water and ground water hydrology for the Tank 

Farm Five site. 

Surface Water Hydrology 

A perennial stream, Gomes Brook, flows across the northeast side of the site. The brook 

is generally located in a topographically low area of the site, and flows into Narragansett Bay. 

The general site topography slopes in a south to north direction, with the steepest surface 

gradients located near the brook in the northern comer of the site. The central, tank portion of 

the site is gradually sloping and generally well drained. Along the northwestern edge of the site 

is Defense Highway, beyond which is Narragansett Bay. 

Surface water runoff (from precipitation) on the site either evaporates, infiltrates into site 

soils, ponds on the surface, or flows overland towards the brook and Defense Highway. The 

western edge of the site slopes downward to Defense Highway. During periods of heavy 

rainfall, runoff from the site was observed accumulating at the point where Defense Highway 

crosses Gomes Brook. During these events, overland flow was also observed in the northeastern 

portion of the site towards Gomes brook and ponded water was observed in a marshy area in 

the eastern comer of the site. 

Data from piezometers installed along the southern bank of Gomes Brook, as well as 

surface water levels recorded within the brook, document that the brook is a “gaming” or 

effluent stream (i.e., ground water discharges into the stream). As shown on a site ground water 

contour map (see Figure 4), the site ground water flow is strongly influenced by Gomes Brook. 
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Ground Water Hydrology 

A total of nineteen (19) monitoring wells are present on-site. These wells include four 

wells installed within the ring drains of Tanks 53 (MW-53E and MW-53W) and 56 (MW-56E 

and MW-56W) in 1985, four wells (MW-86-1, F-86-2, MW-86-4, and MW-86-5) installed 

on the southwestern portion of the site in 1986, six wells (MW-1 through MW-6) installed 

during the Phase I RI in 1990, and five wells (MW-7 through MW-10 and RW-1) installed as 

part of a closure investigation for Tanks 53 and 56 in 1991. Water level measurements collected 

from each of these wells, except those within the ring drain of Tanks 53 and 56, on :May 6, 

1992 are shown on Figure 4, with a representative ground water contour map. 

As shown on the contour map, the shallow ground water at the site appears to be affected 

by the presence of Gomes Brook at the northern end of the site. The ground water contours also 

generally reflect the site topography. Ground water from the southern end of the site (near tanks 

53, 56 and 59) appears to be flowing to the west-northwest (directly toward the bay). Ground 

water from the northern portion of the site becomes increasingly affected by Gomes Brook and 

flows to the north (toward the brook). 

Single well hydraulic conductivity tests (slug tests) were performed at five of the shallow 

monitoring wells M-1, MW-2, MW-3, MW-5, and MW-6) at’ the site. All of these 

monitoring wells were screened in weathered bedrock, except MW-6 which is screened in till 

(overburden). 

The hydraulic conductivities determined for the weathered bedrock ranged from 0.16 

ft/day (MW-2) to 0.2 1 ft/day (MW-3). The hydraulic conductivity determined for the 

overburden well (MW-6) was 0.25 ft/day. These values indicate that the weathered bedrock at 

the site is almost as conductive as the overburden at the site. 

- Horizontal Hvdraulic Gradients 

Horizontal hydraulic gradients were determined from the water level measurements at the 

site. Average horizontal gradients ranged from 0.0128 ft/ft (MW-3 to MW-2) to 0.0398 ft/ft 

(MW-5 to MW-3). 
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- Average Linear Velocities 

The calculated average horizontal hydraulic gradients, along with hydraulic conductivity 

and effective porosity values, were used to calculate average linear velocity values at the site. 

A hydraulic conductivity of 0.20 Wday, an average of the hydraulic conductivities determined 

by the slug tests performed at the site, was used in the calculations. An effective porosity of 

15% was assumed for the till at the site (Driscoll, 1986). 

Average linear velocities of the shallow ground water ranged from 0.017 ft/day (Mw-3 

to MW-2) to 0.05 ft./day (WV-5 to MW-4). It is important to note that the above calculated 

average linear velocity values are lower than the “true microscopic velocities” because water 

particles must travel along irregular paths that are longer than the linearized paths represented 

by the calculated average linear velocities (Freeze and Cherry, 1979). In addition, the estimated 

effective porosity value of 15 % for the till at the site may be too high or low, causing the linear 

velocity estimates to be too low or high, respectively. 
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3.0 SAMPLING PLAN 

3.1 INTRODUCTION 

The program of investigation described in this section has been developed to achieve both 

overall and site-specific project objectives. Field sampling methodology for ind.ividual 

investigation activities (e.g., surface soil sampling, surface water sampling) is described in 

Appendix B. The quality assurance/quality control procedures for field sampling and labloratory 

analyses are presented in the project Quality Assurance Project Plan (QAPP) prov:ided in 

Appendix D. A summary of the Phase II Tank Farm Five site sampling program is presented 

in Table 1. The planned Phase II Tank Farm Five sample locations are shown on Figure 5. 

3.2 RECONNAISSANCE SURVEYS 

Prior to initiating sampling activities, a site walkover will be conducted by field 

investigation team members to familiarize themselves with the current site conditions. An 

attempt will be made to conduct this survey during the spring. However, schedule constraints 

may dictate the initiation of the survey at another time of the year. The site will be visually 

surveyed with respect to any changes in site access restrictions, the Phase I monitoring well 

locations, and the planned Phase II sampling locations. 

Site-specific health and safety considerations, including emergency evacuation procedures, 

will be reviewed during the visit. Pertinent features, such as overhead and subsurface utilities, 

and other potential hazards will also be reviewed with Navy personnel with respect to affected 

sampling activities. 

During the site walkover survey, a Phase II baseline ambient air survey will be conducted 

across the site. The ambient air survey will be conducted with either a flame or photo-ionization 

detector to assess ambient conditions for the presence of volatile organic compounds (VOCs) and 

establish the Phase II site baseline conditions. The ambient air surveys will be completled using 

equipment and methods outlined in the Field Sampling Methodology Plan provided as Appendix 

B of this Work Plan. 
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3.3 SOIL SAMPLING 

Soil samples will be collected as surface soil samples and soil boring samples under this 

site investigation. Below is a discussion on each of the planned soil sampling activities. 

3.3.1 Surface Soil Sampling 

Surface soil samples will be collected from thirty-three (33) locations (SS-1 through SS- 

30, SS-49 through SS-51) on the site. The planned locations of the surface soil samples are 

shown on Figure 6. These samples will be collected from the following general locations: at 

and around areas of documented Phase I surface soil contamination (oil/water separator and 

tanks), surface soil areas not sampled in Phase I, and at several of the tank locations. The 

rationale for each of the planned surface soil samples is presented in Table 2. 

In addition, two (2) “background” surface soil samples (SS-31 and SS-32) will be 

collected from two (2) locations in the wooded area in the south and southeast portions of the 

site. An attempt has been made to select background soil sample locations believed to be 

representative of site background soil conditions and away from other potential sources of 

contamination (e.g., roadways, houses). The proposed locations for the background samples will 

be confirmed with the EPA and RIDEM during a site visit prior to the surface soil sampling 

activities. To assess conditions in the former on-site burning pit, now an oil/water separator, 

the four phase I surface soil sample locations (SS-1 to SS-4) will be re-sampled and analyzed 

for dioxin/furans only. 

Surface soil sampling will be conducted according to the method described in the Field 

Sampling Methodology Plan provided in Appendix B of this Work Plan. Surface soil samples 

will be analyzed for the full organic target compound list (TCL) and inorganic target analyte list 

(TAL), except samples SS-1 through SS-4 which will be analyzed for only dioxins/furans. 

Surface soil samples will also be collected from each of the planned well boring 

locations, as described in Section 3.3.2 of this plan. The 0- to l-foot portion of the first 2-foot 

split spoon sample will be collected as the surface soil sample at each boring location consistent 

with EPA risk assessment requirements. The soil boring samples will also be analyzed for the 

full TCL/TAL. The VOC fraction of surface soil samples will be collected as a discrete 
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increment from the 0.5 to 1 foot portion of the first split spoon as described in Appendix B. 

Soil for the remaining analytical fractions will be homogenized prior to filling sa:mpling 

containers. 

Soil samples will be collected from the Phase II site well borings planned at six (6) 

different on-site locations. The planned monitoring well locations are shown on Figure ‘7. The 

well borings are associated with the Phase II ground water monitoring wells planned for the site. 

The Phase II monitoring well rationale is discussed in Section 3.4 and presented in Table 3. 

Soil samples will be collected continuously from ground surface to five feet after which 

samples will be collected at 5-foot intervals to the depth necessary for installation of the well 

(i.e., approximately 5 feet past the water table). However, if signs of potential contamination 

are observed continuous split spoons sampling will be resumed until such signs are no longer 

present. Soil sampling associated with the bedrock well at the existing Phase I shallabw well 

MW-SS, will begin at the completed depth of the Phase I well. At the four planned bedrock 

well locations, split spoon sampling will continue to the depth of competent bedrock (estimated 

on-site to be approximately 30 to 45 feet below ground surface). Split spoon soil samples will 

be screened with an OVA and HNu immediately upon being opened. A l&foot Nx core (2 

63/64” O.D. core) of the bedrock will be collected at each of the planned four bedrock well 

locations. 

A minimum of two soil samples will be collected from each of the six new well boring 

locations (i.e., not including MW-5R) for the full TCL/TAL analysis. The two soil samples 

which will be submitted for laboratory analysis will include the soil samples collected from the 

0- to 2-foot interval (the 0- to l-foot portion for analysis) and from the last sample interval just 

above the depth of the ground water table. If insufficient sample volume is present within the 

0 to 1 foot portion of the split spoon (i.e. recovery is low), additional sample volume will be 

collected using either hand auguring procedures (non-VOC fractions), or from a second split 

spoon collected immediately adjacent to the fust. If signs of potential contamination (e:.g., oil, 

stains, odors) are observed in a boring, a third sample will also be collected from the depth of 

greatest observed contamination (i.e., most stained or oily, highest OVA/HNu reading:). If no 
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fill material or signs of potential contamination are observed in a boring, only the surface sample 

and sample from directly above the water table will be submitted for laboratory analysis. 

In addition, to the soil samples collected for chemical analyses, a soil sample from just 

below the depth of the water table (i.e., within the saturated zone) will also be collected from 

each well location for total organic carbon (T.OC) analysis, cation exchange capacity analysis, 

and grain size determination. The information from these tests will be used in evaluating ground 

water treatment options. 

Geologic descriptions and other sample characteristics (e.g., stains, odors) and 

observations (e.g., OVA/IINu readings, depth to water) will be recorded in a field notebook. 

3.4 GROUND WATER SAMPLING 

Monitoring wells were installed at five (5) locations in Phase I (MW-1 through MW-5). 

Shallow ground water table wells were installed at each of the locations. In addition, fourteen 

(14) other wells were installed in the western portion of the site under a tank closure 

investigation for Tanks 53 and 56. 

In Phase II, nine (9) monitoring wells are planned at five (5) new locations. In addition, 

one new bedrock well (MW-5R) will be installed at an existing Phase I well location (MW-5) 

for a total of ten (10) new monitoring wells. The planned Phase II well locations consist of 

three (3) shallow ground water table wells, three (3) shallow ground water table wells paired 

with bedrock wells, and one (1) bedrock well with an existing shallow well. 

Generally, the monitoring wells are planned to further assess the presence and nature of 

ground water contamination at the site. The planned locations of the monitoring wells are shown 

on Figure 7. In general, the monitoring wells are located to determine the ground water quality 

in the following areas: at the upgradient edge of the site, in the central tank portion of the site, 

just downgradient of the central tank portion, and at the downgradient edges of the site. The 

rationale for each of the planned Phase II well locations is provided in Table 3. 

Ground water samples will be collected from each of the Phase I, the newly installed 

Phase II monitoring wells, and all of the other preexisting site wells. All of the new Phase II 

wells will be developed after installation. Water levels will be measured in the wells after 

development and just prior to well purging, The wells will be sampled immediately after 
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purging. The procedures for well development, purging, and sampling are provided in the Field 

Sampling Methodology Plan provided in Appendix B. 

Five of the eight pre-RI wells (MW-86-1, MW-86-2 (if water present), MW-86-5, MW- 

53W (if water present), MW-56W or MW-56E (whichever has water)), all six of the Phase I RI 

wells which contain water (MW-1 through MW-6), one or two of the tank closure wells I(MW-8 

(if water present), and RW-1 (only if no water in MW-53W)), will be sampled and analyzed for 

TCL VOCs and TAL metals. Each of the ten (10) Phase II wells will be sampled and analyzed 

for TCL/TAL parameters less the pesticide/PCB fraction, and total chloride. In addition, the 

temperature, pH, conductivity, dissolved oxygen, redox potential, and salinity of each ground 

water sample will be measured in the field immediately following sample collection. :Five of 

the ground water samples (three shallow and two bedrock) will also be field filtered for 

dissolved metals analysis, and analyzed for BOD, COD, and total suspended solids for ground 

water treatability information. Field filtering procedures are described in Section 7.5 of 

Appendix B. Any non-aqueous phase liquids (NAPL) observed within the wells will also be 

sampled and analyzed for TCL VOCs and petroleum GC fingerprint identification. Given 

previous data which has indicated a lack of adequate ground water within several wells, most 

notably MW-86-2, MW-53W, and MW-56E and W, and MW-4, an attempt will be made to 

collect the Phase II ground water samples outside of any long dry spells. In addition, a ground 

water sample will first be collected from each of these wells without purging the well. This 

sample will be discarded and the well resampled if the well recovers enough after purging. 

However, if these procedures still result in insufficient sample volume for analysis, the planned 

analysis will not be completed. 

In addition to collecting ground water samples from the monitoring wells and obtaining 

routine water level measurements, single well hydraulic conductivity testing (i.e., slug tests) will 

be performed on several of the site monitoring wells. Slug tests will be performed on site 

monitoring wells to aid in determining the characteristics of the site aquifers. 

In addition to the installation of monitoring wells for ground water elevation 

measurements, piezometers were installed in Phase I installed adjacent to the on-site brook at 

the locations of the surface water/sediment sampling locations discussed in Section-3.5. The 

piezometer and surface water levels measurements are intended to indicate whether the stream 
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and pond are “gaining” or “loosing” surface water bodies. Water levels will be measured from 

the piezometers and surface water stations at times concurrent with the ground water well level 

measurements. 

3.5 SURFACE WATER AND SEDIMENT SAMPLING 

Surface water and sediment sampling will be conducted in the brook which runs through 

the western corner of the site, Gomes Brook, to further investigate the presence of site-related 

contamination in the brook. In Phase I, surface water and sediment samples were collected from 

five locations in the brook. 

Surface water and sediment samples will be collected from a total of thirteen (13) 

locations. These locations include seven (7) stations within Gomes Brook on-site, 2 on-site 

locations within feeder streams to Gomes Brook, and four (4) locations off-site. Several of the 

Phase I surface water and sediment sample locations will be resampled in Phase II. The planned 

locations of the surface water and sediment samples are shown on Figure 8. The rationale for 

the Phase II surface water and sediment sample locations is provided in Table 4. 

Both surface water and sediment samples will be analyzed for all TCL/TAL parameters. 

The hardness of each surface water sample will be determined through laboratory analysis. In 

addition, the temperature, pH, conductivity, dissolved oxygen, salinity, and turbidity of the 

surface water at each sample location will be measured in the field. Sediment samples will also 

be submitted for acid volatile sulfides (AVS) analysis, grain size determination, and total organic 

carbon (TOC) analysis. 

Graduated wooden stakes will also be driven at each of the surface water sample locations 

from which surface water levels will be referenced at the time of sampling. The elevation and 

location of the graduated stakes will be surveyed during site land surveying activities. Both 

surface water and ground water elevation measurements will be obtained concurrently during the 

site investigation to assess surface water and ground water interactions. 
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3.6 LAND SURVEY 
, “% 

Following completion of field sampling activities the site will be surveyed by a State of 

Rhode Island registered surveyor. The location and elevation of the Phase II sampling points 

will be determined in the survey. Each sampling location will be referenced to the State of 

Rhode Island Grid Coordinate System. Completed monitoring wells will be surveyed for 

elevation at the top of the protective casing, top of the well casing, and adjacent land surface. 

Elevations will be referenced to mean low water (mlw) and a United States Geological Survey 

benchmark to the nearest 0.01 foot. The Phase II survey information will be added to the. fmal 

Phase I site survey map. 
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4.0 SITESPECDFIC HEALTH AND SAFETY SUMMARY 

4.1 INTRODUCTION 

The purpose of this health and safety discussion is to summarize the site-specific health 

and safety information. This section describes the nature of wastes or contamination suspected 

or known to be present at the site, the site access and work zones, and the initial level of 

personnel protection and monitoring planned for each site investigation activity. In addition, a 

list of site emergency contacts and maps of the route to the Newport Hospital from the site are 

provided as Table 5 and Figures 9 and 9A, respectively. 

4.2 NATURE OF WASTES 

Historical information indicates that Tank Farm Five was used for the storage of diesel 

and fuel oil in eleven 60,000-barrel underground storage tanks. Tank bottom sludge was 

reportedly disposed of in an on-site burning pit (likely current location of oil/water separator) 

during tank cleaning operations. Two of the tanks on the site, Tanks 53 and 56, were used for 

the storage of waste oil after the use of the other tanks was discontinued. 

Previous tank closure investigations around Tanks 53 and 56 indicated the tank contents 

were contaminated with volatile organic compounds (both aromatic and chlorinated 

hydrocarbons) and heavy metals. The contents of these two tanks were removed and the tank 

interiors cleaned in 1991. The ground water around and downgradient of Tank 53 has been 

found to be contaminated with VOCs and metals. Oil and petroleum sheen and odors have also 

been observed in the ground water from those wells located directly adjacent to Tank 53. Only 

the subsurface soils immediately adjacent to Tank 53 have been observed to be oily or have 

petroleum-like odors. 

The results of the Phase I investigation indicate that elevated levels (> 100 ppm) of total 

petroleum hydrocarbons are present in the surface soils at several of the tank locations (Tanks 

49, 50, 51, and 55). Oily surface soils are visibly evident at Tank 50. VOCs were detected 

in the ground water immediately surrounding Tank 53. VOCs, BNAs, and metals were detected 

in the tank contents samples. No PCBs were detected in any of the site samples. Elevated 

-Volume III-4 Page 20- 



.- h 
levels of metals were detected in the site ground water and in the ground water upgradient of 

the site. 

Exploration activities conducted in the vicinity of Tanks 53 and 56 for a recent soil 

investigation included a soil gas survey and installation and sampling of soil borings. 

Preliminary results of this investigation indicate the presence of elevated TPH concentrations 

(greater than 100 ppm) and elevated total VOC concentrations (greater than 1 ppm) within the 

ring drain material of Tank 53. No significant TPH (greater than 100 ppm) or VOC (greater 

than 100 ppb) concentrations were observed in soil near Tank 56. 

4.3 SITE ACCESS/WORK ZONES 

_r /\ 

Site access is on the western side of the site through two gates on the western side of the 

side along Defense Highway. A chain-link fence surrounds the entire site. Another fence gate 

is located in the northern comer of the site along Greene Lane. 

This site will not have a permanent contamination reduction zone or exclusion zone. 

Only the immediate area surrounding each of the well drilling activities will be cordoned off as 

an exclusion zone from the rest of the site. Given that most of the planned drilling activities are 

planned for densely vegetated areas (thick high brush) which are inherently inaccessible and for 

which access is easily controlled, the locations will not be surrounded with any flagging or 

barricades. However, at well drilling locations in open areas (e.g., MW-14), a minimum 

distance of 25-foot surrounding the drill rig will be marked off with caution tape or barricades. 

A contamination reduction station, or personnel decontamination area, will be established 

adjacent to each of the location-specific exclusion zones. All personnel exiting the exclusion 

zone (work area) must pass through the decontamination area prior to entering the support zone 

vehicles or leaving the site. Personnel shall undergo appropriate decontamination, as ~required 

by the activity-specific procedures and level 

decontamination will occur in a designated area 

equipment decontamination area established at 

investigation. 

of personnel protection. Split spoon 

adjacent to the office trailer. The heavy 

Site 01 will also be used for this site 

The support zone for this site will be the company vehicles used by the field investigation 

crew and a portable office trailer which will be located in the western comer of the site just 
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south of Tank 56. The vehicles will either be located near the planned well locations or near 

the road which passes through the central portion of the site. The vehicles will provide 

temporary relief from any adverse weather conditions and storage for field communication 

equipment (e.g., mobile phone, walkie talkie). The office trailer will be the command center 

and primary location for storing all necessary field sampling and safety/emergency equipment 

(e.g., telephone, first aid kit, drinking water, HASP, walkie talkie base station). 

The OSC or alternate will be responsible for keeping nonessential personnel outside of 

the exclusion zone boundaries during the investigation activities. In the event that authorized 

visitors are present on the site during field activities, the OSC or designee shall insure that they 

adhere to site safety requirements and maintain a safe distance outside of the exclusion zone. 

All personnel allowed to enter the exclusion zone shall be required to follow safety procedures 

described in the project HASP in Appendix C and directions of the OSC. 

Disposal of field-generated materials (e.g., PPE, decon solutions) is described in the 

Investigation Derived Waste Plan provided in Appendix E of this Work Plan. 

4.4 PERSONNEL PROTECTION AND MONITORING 

Based on the findings of the Phase I RI and suspected site contaminants, the field 

investigation activities will be initiated in either Level D or Modified Level D personnel 

protection (as defined in the HASP in Appendix C). A list of anticipated initial levels of 

personnel protection for each of the specific investigation activities is presented in Table 6. 

Levels of personnel protection will be upgraded or downgraded as conditions dictate. 

During field sampling activities, continuous monitoring of ambient air will be conducted 

with an OVA and HNu. During drilling activities, continuous ambient monitoring of 

combustible gas levels will also be conducted with an LEL/O2 meter. Air monitoring will also 

be performed “downhole” during drilling activities. 
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TABLE 1 

SITE 13 - TANK FARM FIVE 
SITE INVESTIGATION SUMMARY 

SURFACE SOIL 35 Locations 31 TCL/TAL 
4 Dioxins/Furans 

WELL BORINGS 6 Locations 12 - 18 TCL/TAL 
6 TOC, Grain Size, 

Cation Exchange 

GROUND WATER 10 wells at 6 locations; IO TCL/TAL, Less Pest/PCBs 
6 shallow wells & 

4 shallow bedrock wells 
19 existing wells 19 TCLVOCs/TAL 

5 locations 5 Dissolved TAL, BOD, 
COD, TSS 

SURFACE WATER 13 Stations 13 TCL/TAL, Hardness 

SEDIMENT 13 Stations 13 Sediment List (1) 

Note: “NA” indicates that activity is not applicable. 
TCL indicates sample will be analyzed for Target Compound List. 
TAL indicates sample will be analyzed for Target Ana!yte List. 
(I) Sediment List is composed of TCL, TAL, total organic carbon, and acid volatile sulfides. 



TABLE 2 

SAMPLE 
NUMBER 

ss-1 

ss-2 

ss-3 

ss-4 

ss-5 

,-  ̂ h 

SS-6 

ss-7 

SS-8 

ss-9 

ss-10 

ss-11 

ss-12 

ss-50 

ss-13 

ss-14 
__, Z-L 

ss-15 

SS-16 

Site 13 - Tank Farm Five 
Surface Soil Location / Rationale 

LOCATION I RATIONALE 

Characterize soil quality near the former building pit (Oil/H,0 
separator) for dioxins/furans. 

Characterize soil quality near the former building pit (Oil/H,0 
separator) for dioxins/furans. 

Characterize soil quality near the former building pit (Oil/H,0 
separator) for dioxins/furans. 

Characterize soil quality near the former building pit (IOil/H,O 
separator) for dioxinslfurans. 

Characterize surface soil quality around the oil/water separator on 
Site 13. 

Characterize surface soil quality around the oil/water separator on 
Site 13. 

Characterize surface soil quality around the oil/water separator on 
Site 13. 

Further investigate TPH surface soil contamination at Tank 50. 

Further investigate TPH surface soil contamination at Tank 50. 

Further investigate TPH surface soil contamination at Tank 50. 

Further investigate TPH surface soil contamination at Tank 50. 

Further investigate TPH surface soil contamination at Tank 50. 

Further investigate TPH surface soil contamination at Tank 50. 

Further investigate TPH surface soil contamination at Tank 5 1. 

Further investigate TPH surface soil contamination at Tank 51. 

Further investigate TPH surface soil contamination at Tank 5 1. 

Further investigate TPH surface soil contamination at Tank 51. 



SAMPLE 
NUMBER 

ss-51 

ss-17 

SS-18 

ss-19 

ss-20 

ss-21 

ss-22 

, + al,.\ SS-23 

SS-24 

SS-25 

SS-26 

ss-27 

SS-28 

ss-29 

ss-30 

ss-49 

ss-3 1 

SS-32 

, I_, TOTAL: 

TABLE 2 
(continued) 

Site 13 - Tank Farm Five 
Surface Soil Location / Rationale 

LOCATION / RATIONALE 

Further investigate TPH surface soil contamination at Tank 51. 

Characterize surface soil quality in the central portion of Site 13. 

Characterize surface soil quality in the central portion of Site 13. 

Characterize surface soil quality in the central portion of Site 13. 

Characterize surface soil quality in the central ,portion of Site 13. 

Further characterize surface soil quality at Tank 56. 

Further characterize surface soil quality at Tank 56. 

Further characterize surface soil quality at Tank 56. 

Further characterize surface soil quality at Tank 53. 

Further characterize surface soil quality at Tank 53. 

Further characterize surface soil quality at Tank 53. 

Further characterize surface soil quality at Tank 53. 

Further characterize surface soil quality at Tank 49. 

Further characterize surface soil quality at Tank 49. 

Further characterize surface soil quality at Tank 49. 

Further characterize surface soil quality at Tauk 49. 

Determine background surface soil quality for Site 13. 

Determine background surface soil quality for Site 13. 

33 LOCATIONS 
2 BACKGROUND LOCATIONS 

35 SAMPLING POINTS 



TABLE 3 

WELL 
NUMBER 

Site 13 - Tank Farm Five 
Monitoring Well Location / Rationale 

LOCATION I RATIONALE 

MW-5R Investigate bedrock ground water quality and hydrogeolog:y of the 
central portion of Site 13. 

MW-11s Investigate ground water quality downgradient of the central tank 
portion of Site 13. 

MW-12S/R Investigate ground water quality downgradient of the east central 
tank portion and Tank 50 of Site 13. 

IvlW-13s Further investigate ground water quality downgradient of the 
eastern portion of Site 13. 

i. .., 
MW-lQS/R Investigate ground water quality at the downgradient edge of Site 

13. 

MW-lSS/R Investigate ground water quality at the upgradient edge of Site 13. 

MW-16s Investigate ground water quality at the upgradient edge of Site 13. 

TOTAL: 6 SHALLOW WELLS 
4 ROCK WELLS 
10 WELLS 



TABLE 4 

Site 13 - Tank Farm Five 
Surface Water & Sediment Location / Rationale 

STATION 
NUMBER LOCATION / RATIONALE 

SW-lA/SD-1A Station is located in a depositional area just east of Phase I station 
SW-l/SD-l and diiectly downstream from railroad bridge. 

SW-2A/SD-2A Station is located in a depositional area just downstream of Phase 
I station SW-2/SD-2. 

SW-2B/SD-2B Station is located just west of an unpaved roadway approximately 
100 feet downstream of station SW-3A/SD-3A. 

SW-3A/SD-3A Station is located in a depositional area 200 feet downstream of 
Phase I station SW-3/SD-3. 

“,. \ 
SW-3/SD-3 Station is located 200 feet upstream of station SW-3A/SD-3A and 

is a Phase I sample station, just upstream of the confluence of a 
small stream and Gomes Brook. 

SW-3B/SD-3B Station is located 100 feet upgradient of Station SW-3/SD-3, just 
downstream the confluence of another small unnamed streams and 
Gomes Brook. 

SW-4/SD-4 Station is located 200 feet upstream of the confluence of small 
stream and Gomes Brook and is a Phase I sample station. 

SW-4A/SD-4A Station is located in a deposional area 200 feet upstream of station 
SW-4/SD-4. 

SW-5/SD-5 Station is located 100 feet upstream of site and is a Phase I sample 
station. 

SW-6/SD-6 Station is located upstream of site in a depositional area (to be 
selected in the field). 



TABLE 4 
(continued) 

Site 13 - Tank Farm Five 
Surface Water & Sediment Location / Rationale 

STATION 
NUMBER LOCATION I RATIONALE 

SW-7/SD-7 Station is located upstream of site in a depositional area. (to be 
selected in the field). 

sw-8/sD-8 Station is located at the northernmost on-site portion of a small 
feeder stream to Gomes Brook. 

SW-g/SD-9 Station is located at the northernmost on-site portion of a small 
feeder stream to Gomes Brook. 

TOTAL: 13 SURFACE WATER LOCATIONS 
13 SEDIMENT LOCATIONS 



TABLE 5 

SITE 13 - TANK FARM FIVE 
SITE EMERGENCY CONTACTS 

NETC Emergencv Numbers: 

Command Duty Officer 
Security Office - Police 
NETC Fire Protection 
Public Works Trouble Desk 

841-3456 or 3457 
841-3241 
841-3333 
841-4001 

Utilities: 

Rhode Island Dig Safe 800-225-4977 
NETC Dig Safe 841-2464 

Newnort Emergencv Numbers: 

Newport Police Dept. 847-1306 
Newport Fire Dept. 846-22 11 

Newport Hospital 
General Number 
Emergency Room 
Poison Control Center 

8466400 
846-6400 ext. 1120 
277-5727 

Additional Resources: 

Dr. Erdil, or Dr. Stahl - TRC Company Physicians, Immediate Medical Care, Hartford,, Connecticut 
- (203) 296-8330 
Mr. James Peronto - TRC Project Manager - (203) 289-8631 

NETC Environmental Coord. - (401) 841-3735 
Mr. Robert Hanley - NETC Safety Officer - (401) 841-2478 



TABLE 6 

SITE 13 - TANK FARM FIVE 
PERSONNEL PROTECTION SUMMARY 

Activiy Intitial Level of Protem 

Reconnaissance Survey 
Soil Gas Survey 
Sur@ce Soil Sampling 
Well Boring 
Ground Water Sampling 
SurJace Water & Sediment Sampling 
Land Survey 

D 
D 
D 

Mod. D 
Mod. D 

D 
D 

NOTE: The personnel protection levels will be upgraded or downgraded as conditions 
warrant according to criteria specified in the project Health and Safity Plan 
(HASP). 
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STATE OF RHODE ISLAND AND PROVIDENCE PwAnONS 
DEPA.RTMENI= OF ENVIRONMENTAL MANAGEMENT 

RULES A.ND REGULATIONS FOR GROUNDWATER QUALITY ..r_, 

Sectipn PURPOSE . 

It is the purpose df these regulations to protect and restore the quality of the state’s groundwater resources 
for use as drinking water and other beneficial uses, and to aSSure protection of the public health and 
welfare and the environment 

Spctfan LEGAL AUTHOWIY 

These nrles and regulations are promulgated pursuant to the requirements and provisions of Chapter 460 
12, Water Pollution; Chapter 46-13.1, Groundwater Protection; Chapter 23-18.9, Refuse Disposal; Chapter 
23-19.1, Hazardous Waste Management Act; Chapter 42-17.1, Environmental .Management; Chapter 420 
17.6, Administrative Penalties for Environmental Violations; in accordance with Chapter 42-35, 
Administrative Procedures, of the Rhode Island General Laws of 1956, 85 amended. 

Section LIBERAL APPLICATION 

The terms and provisions of these rules and regulations shall be liberally construed to allow the ,%? \ 
Department to effectuate the purposes of state and federal laws, goals, and policies. 

&QQ& SEVERABILITY 

If any provision of these rules and regulations or the application thereof to any person or circumstances 
is held invalid by a court of competent jurisdicticlq the remainder of the rules and regulations shall not 
be affected thereby. The invalidity of any section or sections or parts of any section or sections shaii not 
affect the validity of the remainder of these rules and regulations. 

Sectfon APPLICABILITY . 

5.01 

5.02 

‘&se regulations apply to all of the groundwaters of the state. 

Persons subject to these reguIations may also be subject to other regulations of the Department 
and may also be subject to federal regulations. Obligations of facility owners and facility 
operators hereunder shall be joint and several. 

5.03 These regulations shall be coktrued in harmony with other Depammnt reguIations and the 
regulations of federal agencies. Nothing in these regulations sha?] agfect the Director’s power and 
duty to issue or require any form of groundwater m&o&g, groundwater rfmed.iation, 
enforcement action or other action pursuant to any other regulatory program admvustcred 01 



enforced by the Director. 

5.05 individual Sewaee IX- \ 

(a) These regulations apply to all individual sewage disposal systems designed to treat ,cn 
thousand (10,000) or more galIons per day. Such systems are subject to the Groundwater 
Quality Certification requirements of section 17. 

(b) Individual sewage disposal systems that are designed to treat less than ten thousand 
(10,600) gallons per day, that are used solely for the dispd of sanitary sewage (as defined 
herein), and which are designed, installed and operatins in ~compliance with the 
Department’s Rules and Regulations Establishing Minimum Standards Relating to 
Location, Design, Construction, and Maintenance of Individual Sewage Disposal Systems, 
December 1989, and amendments thereto, are exempt from these Rules and Regulations 
for Groundwater Quality. . 

5.06 ]clionito&! WeIIs Permanent monitoring wells installed pursuant to these regulations shall be 
in compliance with the construction standards in Appendix I. A monitoring well is designated 
permanent if it e&s for more than 120 days. The monitoring well abandonment procedures in 
Appendix I shall apply to all permanent and non-permanent monitoring wells and those 
piezometen wbere improper abandonment would result in a reasonable likelihood of groundwater 
poIlution. 

5.07 The Director may require any facility owner or operator subject to these regulations to provide 
any information deemed necessary in order to determine compliance with tbese regula, s. 
Failure to disclose such information shall be cause for initiating appropriate enforcement a : 
and shall constitute valid cause for denial of any Departmental approvals under these reguIati.,& 
or the suspension of any approval issued hereunder. 

5.08 Nothing in these regulations sbali affect the Director’s power and duty to issue an immediate 
compliance order or take any other action pursuant to the General Laws of Rhode Island, 1956, 
as amended. 

The 1egisIative findings set forth in the Rhode IsIand Groundwater Protection Act of 1985, section 
46-13.1-2 of the General Laws of Rhode Is~D~, 1956, as amended and which are repeated beIow in section 
6.01 and the additional findings of the Department set forth in section 6.M are made a basis for these 
regulation&. 

6.01 mve Fin- 

. 

(a) Water is vital to life and comprises an invaluable aaturaI resource which is not to be 
abused by any segment of the state’s population or its economy, It k the policy of the 
state to restore, enhance, and maintain the che,mical., physical, and bio]o@d integrity of 
its waters, to protect public health, to safeguard fish and aquatic life and scenic d 
~~010gical V~UCS, and to CI&~~X-C the domestic, municipa recreational, industrial, . 
other uses of water; 



. 

.a 
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(c) ,,’ _’ 

w 

w 

(s) 

(h) 

. (0 

me groundwaters of the state are a cwitical renewable resource which must be protecte 
to insure the availability of safe and potable drinking water for present and future need! 

It is a paramount policy of the state to protect the pLl@ of present and future drinkin. 
water supplies by protecting aquifers, recharge areas, and watersheds; 

It is the policy of the state to restore and maintain the quality of groundwater to a qualit 
consistent with its use for drinking water supplies and other designated beneficial use 
without treatment as feasible. All groundwaters of the state shall be restored to the exten 
practicable to a quality consistent with this policy; 

It is the policy of the state not to permit the Introduction Of pollutants into the 
groundwaters of the state in concentrations which are known to be toxic, carcinogenic 
mutagenic, or teratogenic. To the maximum extent practical, efforts shall be made tc 
require the removal of those pollutants from discbarges where such discharges are shourl 
to have already ocmed; 

Existing and potentA sdurces of groundwater shall be maintained and protected., Where 
existing quality is inadequate to support certain uses, the quality shall be upgraded i 
feasible to protect the present and potential uses of the resource; 

The groundwaters of the state are to be protected for use as agriculmral, industrial, ant 
potabk water supplies, and other reasonable uses, and as a supplement to surface water! 
for recreation, wildlife, fish and other aquatic life, agkulture, industry, and potable water 
supply; 

Discharges to groundwater which subsequently discharge into surface waters and’whicl 
would cause a contravention of surface water quality or standards shaI1 not be permitted 

No degradation of the state’s groundwaters shall be permitted unless the state chooses tc 
allow lower water quality as a result of the essential, desirable and justifiable economic 
commercial, industrial, or social development. 

. . 
6.02 Ad d l in l 

(a) Approximately 25% of the population of Rhode Island depends on (groundwater for iu 
drinking water supply, and approximately 27 million gallons of groundwater 8fe used every 
day in Rhode Island. 

(b) Approximately two-thirds of the cities and towns in Rhode Island depend on grotmdwatel 
for all or a significant portion of their public and private &d&g water supply needs. 

(c) Three sole source aquifers have been designated in Rhode Island by the United State! 
Environmental ProtectionAgency. 

. 

(d) The groundwater resources of the state with the highest potential yield are located ir 
glacial deposits of stratified drift which underlie about one-third of the state. ‘Ihe 
groundwater resources are vulnerable to pollution due to the relatively high water table 
high permeability, and the absence of a confining subsurface layer that would inhibi, 
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movement of pollutants to groundwater. 

Most private drinking water supplies and many small public water supply system 
water from fractured bedrock aquifers. Groundwater pollution in bedrock is ext 

la 

difficult to monitor and remediate. 
: 

Groundwater pollution continues to threaten public and private drinking water supplic 
A significant number of public and private wells in Rhode Island have had pollutam 1 
concentrations that have adversely impacted their USC. 

Groundwater pollution must be prevented wherever possible because of the actual ar 
potential adverse effects on public health and the environment and due to the technic 
difficulties and economic costs involved in groundwater remediation. 

Certain activities that represent a potential threat to groundwater quality are nt 
appropriate in particular areas because of the sensitivity and value to the state of th 
underlying groundwater resource. 

Won 7, DEFIhVIONS 

‘AnnuIar space seal’ means the material placed above the top of the filter pack or the filter pack seal u: 
to the ground surface seal and between the well casing and the adjacent formation. 

‘Aquifer’ means a geologic formation, group of formations, or part of a formation that contains su’ !I] 
saturated, permeable material to yield significant quantities of water to wells and springs. 

“Bebck’ means solid rock, commonly called ledge, that forms the earth’s crust, includirlg fracture zone 
witbin said rock, 

‘Best management practices” means schedules of activities, prohibitions of prac&s, maintenance 
procedures, and other management practices designed to prevent or reduce the degradation of the state’! 
groundwater to the maximum extent possible. . 

Tontaminantm means any pbysi@ cbemicaZ biological, or radiological substance or matter in water wbicf 
impah its intended or feasible use. For purposes of these regulations, contaminants shall include 
pollutants. 

@Cornmu& water system’ means a public water system which SCNCS at least 15 service conne~o~~ us& 
by year-round residents or regularly semes at least 25 year-round residents. 

Wegradation’ means a deterioration or decline in groundwater quality. 

Wepatiment’ means the Rhode Island Department of Environmental Management or its successor. 

‘Directof means the director of the Rhode Island Department of Environmental Management or the 
Director’s designee. : 

m 
. 
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w ‘DIscha- to mundwatef means tht intentional, negligent, accident& or other release of my polluta 
+ onto or beneath the land surface, in a location where it is likely to enter the $roucrdwater of the state 

‘Discharge zone” means a departmcnta~ly designated, three-dimensional zone within which the polluta 
concentrations resulting from an active discharge to groundwater are a.Uowed to b greater ban tl 
groundwater quality standards. 

“Effluent’ means liquid that is discharged from a facility. 

‘Emergency ~sjpOnse’ means any action undertaken immediately foIlo*g the discovery of a release 
order to completely or partially contain, dean up or treat the released material to prevent an immedia 
and/or substantial threat or risk of acute or chronic adverse effect on human health or to prevent I 
immediate and/or substantial significant adverse impact to the envir~~ent. 

TacilJ:ty means any parcel of real estate or a contiguous series or par& of red estate together with a~ 
and all stnxtures, facility components, improvements, fixtures and other appurtenances located there: 
which constitutes a distinct geographic unit. 

.‘Filte~ Pack’ means the sand, gravel, or both placed in direct contact with the weli screen. 

Wter pack se&’ means the sealing material placed in the annuIar space above the filter pack and belo 
the annular space seal to prevent the migration of annular space sealant into the filter pack 

“Groundwater’ means water found underground which completely fills the open spaces between par&l; 
of sediment and within rock formations. 

” (... “Groundwater quality classification’ means the categorization of groundwater as usable for partic& 
purposes on the basis of its physical, chemical, and hydrogeologic characteristics; also, the particular cla! 
(GAA, GA, GB, or GC) assigned to a particular volume of groundwater within specific geograpti 
boundaries. 

‘Groundwater quality standards’ means concentrations of specific chemical, biological, and radiologic; 
constituents and/or nanative statements which describe the quality of groundwater which shall be’met i 
a particular groundwater quality classification. 

‘Groundwater recharge’ means the process of adding water to the zone of saturation; or the quantity c 
water added to the zone of saturation. 

‘Groundwater reservoirs’ means those stratified- drift deposits having a saturated thiclcness greater tha 
or equal to 40 feet and a transmissivity geater than or equal to 4WO feet squared per day which hav 
been designated by the Director to be potentially significant sources of water. 

‘Hazardous material’ means any material or combination or mixture of materi& cont&ning any hazardou 
substance in an amount and concentration such that when discharged to groundwater will or m+ 
reasonably be expected to cause acute or chronic advene effects on hutnan health Ior the environmeal 
Hazardous material shall also include any material that contains a hazardous waste,, 

‘Hazardous substance’ means any substance designated as such pursuant to 40 CFF: 3005. 



“Hazardous waste’ means hazardous waste as defined in the Rhode Island Department of Environmental 
Management Rules and Regulations for Hazardous Waste Generation, Transportation, Treatment, Storage 
and Disposal, 1988, and amendments thereto. 

\ e 
‘Hydraulic conductivity’ means a measure of the ability of an aquifer to transmit a fluid; it is expre 
as the volume of water at the existing kinematic viscosity that will move in a unit time under a urUt 
hydraulic gradient through a unit area measured at right angles to the direction of flow. 

‘Individual sewage disposal system” means any system of piping, tanks, disposal areas, alternative toilets 
or other facilities-designed to function as a unit to convey, store, treat and/or dispose of sanitary sewage 
by means other thai discharge into a public sewer system.. 

‘Licensed solid waste IandfSIl’ meazlS any solid waste disposal facility co=isting in whole or in part of a 
Landfill, which facility is operating pursuant to a valid department license issued pursuant to a final action 
of the Director as to which all applicable appeals periods have expired. 

*Monftoring ~41’ means a we11 that is specifically located, designed, constructed, and emplaced to sample 
groundwater quality; the monitoring well may also be used to measure water table elevations, . - 

‘hiotiltoring we11 abandonment’ means to remove a monitoring well from service in such a manner that 
vertical movement of water within the well bore and within the annular space surrounding the well casing 
is effectively and permanently prevented. 

Woa=attatient’ means groundwater, designated by the Director, that has pollutant concentrations greater 
than the groundwater quaky standards for the classificatiot~ 

’ 
“Operatof means any person or persons having control or having legal responsibility for operatic 
maintaining any facility which is subject to these regulations. 

‘Omef means any person who holds excIusive or joint title to, or lawful possession of real or personal 
property which is subject to these regulations. 

“Person’ means an individual, trust, firm, joint stock company, corporation (including a quasi-governmental 
corporation), pannership, association, syndicate, municipality, municipal or state agency, fire district, club, 
non-profit agency, or any subdivision, commission, depanment, bureau, agency or department of state or 
federal government (including quasi-gove.mmental corporation), or any interstate or international body, 
or any agent or employee thercot 

Vkometef means a well with a short screen that allows measurement of the water level at a particular 
depth in the aquifer. 

Taint of compliance’ means any Iocatios described by depth and/or distance from a facility, at which the 
groundwater quality is sampled to determine whether a preventive action limit or groundwater quality 
standard is met as a result of activities occurring at such facility. 

‘Pollutant’ means any material or efhuent which may alter the chemical, physical biological, or 
radiological characteristics and/or integrity of water, including but not limited to, dredged spoil, solid 

. waste, incinerator residue, sewage, garbage, sewage sludge, munitions, chem,id wastes, biolo 1 
materials, radioactive materials, heat, wrecked or discarded equipment, cellar dirt or industrial, munic 



a 7agricuJtura,l, or other waste or material, petroleum or petroleum product% including but not limited to oil. w 

‘PoJJutJon’ means the man-made or man-induced alteration of the chemical, physical, bi&gicaJ, and 
radiological integrity of water. 

M.-Y i 
‘Preventive actidn limit’ means a specified percentage of a numerical groundwater quality standard. 

‘Private well’ means a well established for the purpose of meeting ti Or pa-t’t Of a perrson’s potable water 
needs provided said well does not supply a public water system . 

‘Public water system” means a system for the provision to the public of piped water for human 
consumption, provided such a system has at feast 15 service connection or regularly &ewes an average of 
at least 25 individuals daily at least 60 days out of the year; and shall include all sources and facilities 
involved in cokcting, treating, storing, and distributing the water. 

‘Public well’ means a well that serves a public water system. 

‘Recharge ama* means the land surface from which water is added to the zone of saturation. The recharge 
area for a particular well or aquifer, for instance, is that land surface from wFl.ch water moves to the well 
or aquifer or may move to the well or aquifer under certain hydraulic condluons. 

*ReIease’ means any spilling, leaking, pumping, pouring, emitting, emptying, injecting, escaping, leaching, 
dumping, or disposing of any pollutant onto or below the land surface. For purposes of these regulations, 
release also includes any storage, disposal, or abandonment of any substance or msltetial in a manner 
which presents a substantial threat of release as herein defined. 

, *-,. i “RemedSation” means prevention and control of pollutant migration to, within, or from the groundwater 
and/or the removal of a pollutant from the groundwater. 

‘Residual zone* means a departmentally designated, three-dimensional zone within which the pollutant 
concentrations remaining in the groundwater after remediation activities are allowed; to be greater than 
the Foundwater quality standards. 

‘Sanitary sewage’ means wastewater associated with human hygiene, routine cleaning and janitorial 
activities that is discharged from sanitary conveniences (e.g., toilets, sinks, tubs, showers; dishwashers, 
kitchen sinks; and laundry machines). . . 

‘Saturated thickness’ means the thickness of an aquifer measured Erom the water table to an essentially 
impermeable boundary; such boundary is typi@ly taken to be the top of the bedrock surface. ’ 

‘Saturated zone’ means the subsurface zone in which all open spaces are aed with water. 

aSIudgea means residue, whether partially solid or solid, treated or untreated, resulting from the treatmenl 
of sewage, including, without limitation, such residues from the cleaning of sewers, by processes, such a~ 
settling, flotation, filtration and centrifugation, and shall not meet the criteria for a hazardous waste u 
found in the Rhode Island Department of Environmental Management Rules and Regulations fol 
Hazardous Waste Generation, Transportation, Treatment, Storage and Disposal, 1988, and amendment! 
thereto. 
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%ole source aquifef means an aquifer designated by the United States Environmental Protection Agenq 
as the sole or principal source of drinking water for the area above the ?qulfer and including those land 
where the population served by the aquifer live; that is, an aquifer which 1s needed to supply 50% 0~ 
of the drinking water for that area and for which there are no reasonably available alternative s 

3’ 
: 

should the aquifer become polluted. 

‘SoIId waste” means solid waste as defined in the Rhode Island Department of Environmenu 
Management Rules and Regulations for Sotid Waste Management Facilities, February 1991, anI 
amendments thereto; and which shall include garbage, refuse ‘and other discarded solid material 
generated by residential, institutional, commercial, industrial and agricultural SOUTCCS but does not includl 
solids or dissolved materials in domestic sewage or sewage sludge, nor does it include hazardous waste 
Solid waste shall also include non-hazardous liquid, semi-solid, and containerized gascobs waste. 

“Static water tabIe’ means the water table under natural, non-pumping conditions. 

*StratifSed drift’ means predominantly sorted sediments deposited in layers by meltwater from a glacier 

. Tl.ll’ means predominantly unzoned, unstratified sediments deposited directly by a glacier. 

‘Transmissivity’ means a meaSure of the ability of an aquifer to transmit a fluid. It can be quantified 5~ 
the hydraulic conductivity multiplied by the saturated thickness. 

“Unconsolidated deposits’ means naturally occurring materials in which the particles are loose or loos@ 
cemented, e.g., sand, gravel. 

‘Underground storage tank’ means any one or combination of tanks (including underground !* 
connected thereto) which is used to contain an accumulation of petroleum product or hazardous rna~,-.~ 
and the volume of which (including the volume of the underground pipes connected thereto) is 10 percen 
or more beneath the surface of the ground. 

Water table’ means the upper surface of the saturated zone in an unconfined aquifer. 

‘well’ means a bored, drilled, or driven shaft or a dug hole, with a depth that is greater than its larges 
surface d@ension, through which groundwater flows, has flowed, or may flow under natural or inducec 
pressure. 

Wellhead protection ma’ means a three-dimensional zone, designakd by the Director, surrounding E 
public well or wellfield through which water will move toward and reach such well or wellfield. 

Sectfon PROHIBITIONS 

8.01 Groundwater shall be maintained at a quality consistent with its cI&fi&on, No person shall 
take actions that violate or cause to violate the standards established ia these regulatio=. 

8.02 No person shall cause or allow a discharge of any pollutant to groundwater without the approval 
of the Director pursuant to these and other Department regulations. ! 

8.03 No person shall take action that shall cause or allow groundwater designated non-attaii, Al 
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. 8.04 

8.05 

8.06 

8.07 

pursuant to section 9.02 to be further degraded. 

No person shall operate or maintain a facility in a mar.ner that is likely to result in a discharge 
of any pollutant to groundwater without the appro.4 of the Director. 

No person shall discharge hazardous materials to the groundwaters of the sta,te. 

Solid waste landfills and facilities for the disposal of hazardous waste are prohibited in areas 
where the groundwater is classified GAA. 

No person shall install underground storage tanks in new locations within the wellhead protection 
area of community water supply wells. This prohibition shall not apply 10 the replacement or 
upgrading of existing underground storage tanks installed prior to the effective. date of these 
regulations provided that such activity take place in accordance with all applicable state and 
federal regulations. 

&&n 9, GROUNDWATER CLASSIFICATION 

9.bl peftitioN I ; The Director shall classify the groundwater resources of Rhode Island using the four 
classes established in Chapter 46-13.1 of the General Laws of Rhode Island, 1956, as amended 
and which are further defined below: 

(a) Groundwater classified GAA shall be those groundwater resources whic:h the Director has 
designated to be suitable for public drinking water use without treatment and which are 
located within the following areas: 

(1) Groundwater reservoirs and portions of their recharge areas as delineated by the 
Department, pursuant to the method described in Policies and Procedures for 
Mapping Recharge Areas to Groundwater Reservoirs for GU Classification, 
Rhode Island Department of Environmental Management, March, 1990; 

(2) A 2000 foot radius circle around each community water system well or within the 
delineation of a wellhead protection area to each welJ delineated by the Director 
or another delineation which is accepted by the Director in accordance with the 
Rhode Island W&head Protection Program, Rhode Island Department of 
Environmental Management, Febnrary 1990, and any amendments thereto; and 

(3) Groundwater dependent ‘areas, such as Block Island, that are physically isolated 
from reasonable alternative water supplies and where the existing groundwater 
supply warrants the highest level of protection. 

(b) Groundwater classified GA shaSl be those groundwater resources whi& the Director has 
designated to be suitable for public or private drinking water use without treatment and 
which are not described in section 9.01(a)(1)-(3). 

,.. ‘., 
(c) Groundwater classified GB shall be those groundwater resources which the Director has 

designated not suitable for public or private drinking water use. Groundwater located 
beneath the following areas may be classified GB: 
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(1) Highly urbanized areas of the state with dense ConcentratioN of industrial ar 
commercial activity; 

‘r 
(2) The waste disposal area at sites of the foilowing facilities: 

1 

(0 Inactive landfills and inactive land disposal sites for solid waste, hwdot 
waste, and sewage sludge; 

(ii) Active sites for the land disposal of sewage sludge, u&s such disposal sil 
is associated with a licensed. solid waste landfill; 

(3) The area immediately surrounding the waste dispo~ =a which the Director hs 
determined is not suitable for public or private drinking water use, at the followin 
inactive and active facilities: landfills, land disposal sites for solid waste, hazardol; 
waste, and sewage sludge. 

Groundwater msiy be ckssified GC in those areas which, because of present or past Ian 
use or hydrogeological conditions, the Director has determined to be more suitable fa 
certain waste disposal practices. 

(I) Groundwater located beneath the following areas may be classified GC: 

(i) At licensed solid waste landfii: 

(A) The currently permitted area for waste disposal as establishc i , 
valid operating license issued by the Department; and 

(B) Areas sunounding the permitted area for waste disposal that th 
Director determines are potentially suitable for waste disposal based 
on the hydrogeologic environment, groundwater quality, groundwate 
use off-site, and sunounding surface water quality and use; 

(ii) Areas that have been reclassified pursuant to &on 11.08 for solid waste 
landtills and facilities for the disposal of hazardous waste, 

(2) At the point in time when a license for .a solid waste landfill or facility for the 
disposal of hazardous waste has lapsed or the facility is no longer being operated 
then the Director shall conduct a site-specific evaluation to determine whether the 
GC cl&fication is appropriate for the site. 

9.02 Non-atrainmtnr Nowtttaha arcas are those areas &at have pollutant concentratiom 
greater than the groundwater quality standaids for the applicable classification. The Director 
shall designate such groundwater as ken-attainment” in the fouow+,g marmef: GAA Non- 
attainment (GAA-NA), GA 11Joq-attainment (GA-NA), or GB Non-attainment (GB-NA). 

(a) The goal for non-attainment areas is rtstofation to the groundwater qudiv consistent with 
the standards in section IO for the applicable class.’ \ 
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(b) The Director shall maintain maps of areas in which groundwater has been designatec 
GAA-NA and GA-NA on file in the Department’s Groundwer Section. Groundwatel 
designated GAA-NA and GA-NA shall include, but shall not be limited to, groundwatel 
not classified GB or GC that is located in areas associated WUI the following activities: 

(2) 

(3) 

(4) 

2^_ 

(9 

(6) 

Subsurface disposal of commercial and industrial effluent where the Director ha! 
reason to believe such areaS are in non-attainment; 

Surface impoundments and uncontrolled surface disposal of commercial am 
industrial wastes where the Director has reason to believe suc:h areas are in non 
attainment; 

At inactive landfills and inactive land disposal sites for solid Wte, hazardous waSte 
and sewage sludge: 

(i) The entire site at those sites where data is not milatde for an adequate 
delineation of the waste disposal area: 

(ii) At sites where the waste disposal area has been adequately delineated 
pursuant to section 9.01(c)(2): the area determined by the Director to be 
in non-attainment beyond the waste disposaf area and beyond the area 
described in section 9.01(c)(3); 

At licensed solid waste landfills and active sites for the land disposal of sewage 
sludge: the area determined by the Director to be in non-attainment beyond thar 
area described in Section 9.01(d)(l) and 901(c)(3); 

Road salt storage sites where road salt has not been stored in accordance with best 
management practices; and 

Releases of chemkak or petroleum products where significant volumes are known 
or presumed to have reached the groundwater.. 

. . 
9.03 

. 
l -ion Roun&v Drw In the event that the boundaries ot the groundwatex 

classification areas shown on groundwater classification maps produced by the Deparvnent arc 
in dispute, the burden of proof shall be on the person disputing the boundary locations as shown 
on such map to show, pursuant to section 11 that the boundary locations are incorrect. In 
determining the accuracy of the Director’s delineations, the regional hydrogeologk conditions 
beyond the boundaries of the specific site in question and the seasonal fluctuations in the water 
table shall be considered. 

,.I -7 

9.04 Classificarion The Director shall prepare and adopt, simultaneo~ly with the adoption of 
these regulations, groundwater classification maps, which designate groundwater classification 
pursuant to these regulations. Said groundwater classification maps shall b al/ a scale of 1:24000, 
and such maps shall be on file for review at the Rhode &land Department, of Environmental 
Management Groundwater Section, 291 Promenade Street, Providence, m 02908. Smaller scale, 
statewide maps may be made available from the Department at the above address, The Director 
shall establish an appropriate fee for copies of the groundwater clasiccatior~ maps, which shall 
be based on the costs of map reproduction. 



Section la GROUNDWATER QUALITY STANDARDS AND PREyENDVE ACTION LII\~IT~ 

10.01 M The Director shall establish groundwater quality standards and preventive action I’ 
to be used in determining compliance with the groundwater cl=sifi=tio& including, bb 

‘ts 
t 

Iimited to, compliance of proposed discharges to groundwater, existing dischges to groundwald, 
groundwater remtdiation activities, and other facilities and activities that have an actual or 
potential adverse impact on groundwater quality. Numerical groundwater quality standards and 
preventive action limits shall be established onIy for class GAA and C~US GA 

10.02 . w GAA.abd Class GA Ground attr OualtN Standards Pre W ventive Action I&& 

Class GAA and class GA groundwater are suitable for drinking water use without treatmen& and 
therefore, both classes are subject to the same groundwater quality standards and preventive 
action limits, which are defmed below. The preventive action limits shall be set at 50% of the 
numerical groundwater quality standards. 

Pollutants shall not be in groundwater classified GAA or GA, except within an approved 
discharge zone or residual zone (as provided for in sections 13.03 and 13.04 respectively), 
in any concentration which wiIl adversely affect the groundwater as a source of potable 
water or which wil1 adversely affect other beneficial uses of the groundwater, to include 
but not be limited to recreational, agriculturai and industrial uses and the preservation of 
fish and wildlife habitat through the maintenance of surface water quality. 

The numerical groundwater quality standards and the preventive action limits for spetic 
substances in class GAA and class GA are listed in Table 1. 

Groundwater classified GAA and GA shall be of a quality which the Director determ,..;s 
does not vioIate or have any reasonable potential to cause a violation of surface water 
quality standards established by the Rhode Island Water Quality Regulations for Water 
Pollution Control, October 1988, and amendments thereto. 

10.03 class GB and GC Groundwater Chality Standatdf 

(a) Groundwater classified GB and GC shall be of a quaiity which the Director determines 
does not: 

(1) Threaten public health and/or the environment; 

(2) ’ Violate or have a substantial Iikclibood to cause a violation of surrounding 
groundwater quality standards; 

(3) Adversely impact or have a substantial likelihood to adversely impact: 

(9 Current or proposed uses of the facility; 

(ii) Current or proposed uses of groundwater and surface water at or within the 
facility lxxindaries; ? 

12 



.:ih, 
TABLE 1. Numerical Groundwater Quality Standards and Preventive Action Lkn.it% for Class GM an 

Class GA 

-1 . 
(milIigra.rns per liter, except as noted) 

A Inorganic Chemicals 

kWliC 0.05 0.025 
Barium 05 
Cadmium 

i.01 
0.005 

. ormum (hexavalent) 0.05 0.m 
Fluoride 4 * 2 - . 
Lead 0.05 0.025 
Mercury 0.002 0.001 
Nitratc;las Nj 10 5 
Selenium 0.01 0.005 
Silver 0.05 0.025 

B. Organic Chemicals 
‘% 

Aldicarb (Temik) 0.003 0.0015 
Aldicarb Sulfone 0.002 0.001 
Aldicarb Sulfoxide 0.002 

n 
Lindane ti 
Metboxycblor 0:1 0:05 
Toxapbene 0.005 0.0025 
24-D 0.1 0.05 
2,4,5-T-P (Silvex) 0.01 0.005 
Total T’ribdomethanes 0.1 0.05 
Benzene 0.005 0.0025 

bon Teme . 0.005 0.u 
p-Dichlorobenzene 0.075 0.0375 
1,2-Dichloroctbane 0.005 0.0025 
l,l-Dichl’oroctbykne 0.007 0.0035 

0.04 092, 
Tetracbloroctbylene 0.005 0.0025 
l,l,l-Trichloroetbane 02 
Trichloroethylene (TCE) * 0.005 &I25 
Vinvl Chloride 0.002 0.001 

, vi. 
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TABLE 1. (continued) 

. Ground ater 
StanWdard 

(m.Qra.tns per liter, except as noted) 

C, Micmbiologkal 

Total Coliform 
Bacteria 

D. Radionuctides 

Gross Alpha 
Particle Activity 

Gross Beta 
Particle Activity 

Radium 226 and 
Radium 228 combined 

zero 

15 pCi/litcr 

4 mrem/yr 

5 pCi/liter 

zero 

a 

75 pCi/liter 

2 mrem/yr 

25 pCi/iiter 

yotc; ?tz numerical groundwater quality standards in these regulations are based prharily on the 
maximum zontaminant levels promulgated by the Rhode Island Department of HeaM in the .Rules and 
Regulations Pertaining to Public Drinking Water, December 1990, and amendments thereto. As additional 
or revised maximum tontaminant levels are adopted by the R?.odk Island Department of Health, the new 
or revised maximum contaminant levels are incorporated berein by reference as groundwater quality 
standards for class GAA and class GA 
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(iii) Current and future uses of surrounding property, grouncfwater and surface 
water; 

(4) Violate or have any reasonable potential to cause a violation of surface water 
quality standards established by the Rhode Island Water Quality Regulations for 
Water Pollution Control, October 1988, and amendments thereto.’ 

In determining compliance with the groundwater quality standa& for class GB and class 
GC at a facility, the Director may consider the factors below, in addition to other relevant 
information, provided by the facility owner or operator: ~ , . 

0) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Surrounding groundwater quality; 

Groundwater classifkation surrounding tde facility; 

Surface water classification within the facility boundaries and surrounding the 
facility; 

Current and proposed future uses of groundwater and surface water at or within the 
facility boundaries; 

Current and proposed future uses of the facility; 

Uses of sunounding property, groundwater and surface water; 

Hydrogeologic characteristics of the facility and sunounding the facility, including, 
but not limited to, groundwater flow direction, hydraulic gradient, type of 
subsurface materials, and depth to bedrock; 

Actual and potential routes for buman exposure and points of buman exposure to 
the pollutant(s); . 

Man-made pathways for pollutant movement off-site, e.g., underground utility lines; 
and 

Persistence and mobility of the pollutant(s) in the subsurface and the toxicity of the 
poJlutant(s). 

w REVIEW AND MODIFICA’TION OF GROUNDWATER CUSSIFICAT):ON 
. . . 

11.01 1 The Director may from time to time 
propose changes in the groundwater cJassifJcations as more information becomes available. The 
changes shall be delineated in a manner consistent with section 9, At such time that the Director 
proposes a change in the groundwater classification, the Director shall initiate rule-making 

-~. procedures. 



11.02 

11.03 

11.04 

- 
11.05 

11.06 

11.07 

. . p The Director may from time to time conduct public hearings to receive 
comment on the groundwater classifications, groundwater quality standards, and preventive 

‘0~: 

limits. 
; 

. . f Groundwa 

(a) Any person who may be substantially and specificaIIy affected may petition the Directc 
to mod@ the classification assigned to particular groundwaters of the state, 

(b) The pctkoner for a reclassifkation shall specify tbe precise boundary in question an 
prove by clear, convincing and scientificaJ.Jy valid evidence that a reclassification i 
consistent with sections 11.05, 11.06, 11.07, or 11.08. 

PecJ&&&n Consideratians: In evaluating a reclassifkation petition in accordance witl 
sections 11.05, 11.06, 11.07, or 1 l.O& the Director shall consider the factors below, in addition t( 
other relevant information, provided by the facility owner or operator for tbe Jocation in qu&tion 

(a) Actual or potential threats to public health and/or tbe environment; 

(b) Surrounding groundwater and surface water quality; 

(c) Surrounding groundwater and surface water quality standards; 

(d) Current and potential future uses of surrounding property, groundwater, and surface 
/ 
r 

and 

(e) Local and regionaJ groundwater flow direction, 

. . -adine Grouti attr CJ~ficatlon, W l Where it has been proven by clear, convincing ant 
scienti.kaIJy valid evidence that the groundwater quality of an area meetS +e standards of E 
higher quality groundwater classification than the current classification or that tbe classificatior 
delineation pursuant to section 9.01(b) or 9.01(c)(2) is incorrect, the Director sbaJ.J initiate rule4 
making procedures to upgrade the groundwater dassification. 

wnn wnd . 
water CIasslfiedm Where it has been proven by cJear, convincing 

and scientifi&Jy valid evidence that groundwater classified GAA i,s not in an area described in 
section 9.01(a)(l)-(3), then and in that even4 the Director shalJ initiate rule-making procedures 
for reclassification of such groundwater to GA 

. ro V GAA or GA-E&B Where it has been proven by clear, 
convincing and scientiftcalIy valid evidence that groundwater classified GM or GA does not meet 
the standards in section 10.02, the Director sbalJ initiate m]e-makiag procedures for 
recI&fkation of such groundwater to GB, provided that the area in question is located within 
one of the areas described below: 

(a) Contiguous with an existing area classified GB p&ant to section 9,01(c)(l); ’ 
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(b) Within the permanent waste disposal area at inactive landfills or disposal sites Jr solid 
waste, hazardous waste, or sewage sludge; or 

(c) The area immediately surrounding the waste disposal area, which the D. xtor has 
designated not suitable for public or private drinking water UC, at the following ha&e 
and active facilities: landfills, land disposal sites for solid waste, ha;?ardous waste, and 
sewage sludge. 

11.08 Downgrading of Ground 
. . water CJsyufiratla33 to GC 

(a) 

09 

w 

Groundwater reclassification to GC is required for proposed sites for solid waste landfills 
and proposed sites for hazardous waste disposal facilities. Such facilities are the only uses 
for which groundwater wiIl be reclassified to GC 

Groundwater reclassification to GC will not be considered until an application for a, solid 
waste disposal license has been filed with the Department pursuant: to tbe Rules and 
Regulations for Solid Waste Management Facilities, January 1992, and amendments 
thereto or pursuant to the Rules and Regulations for Hazardous Waste Generation, 
Transportation, Treatment, Storage and Disposal, October 1988, and amendments thereto, 

Groundwate; currently classified GA and GB may be reclassiified to GC for proposed sites 
for solid waste landfills and proposed sites for hazardous waste disposal facilities, 
Groundwater classified GAA or designated GAA Non-attainment shafll not be recisified 
to GC. 

In order to reclassify groundwater to GC, the applicant must submit to the Department a 
site-specific study which demonstrates by clear, convincing, and scienticdlly valid evidence 
that the groundwater quality standards for GC in section 10.03(a) will be met. The study 
shall include, but not be limited to, the following: 

(1) A locus map using the U.S. Geological Survey 75 minute quadrangle map; 

(2) Site plan at an appropriate scale (minimum scale of one inch equals 6fty fee! 
(1” -50’)) to adequately show the location on and immediately s,urrounding the site 
of the following: property boundaries, buildings and other structures, roads, 
surface topography, surface water courses and wetlands, wells,, water lines, sewer 
lines, individual sewage disposal systems and other waste disposal areas, and any 
other sign&ant site features; 

(3) Depth to groundwater, water table elevations, hydraulic gradient, groundwater flow 
directions groundwater flow velocity, and water table map; 

(4) Description of the unconsolidated materials (in both the unsaturated and murated 
zones), including permeability, porosity, degree of stratification, and the capacity for 
pollutant attenuation; 

(5) Depth to bedrock and bedrock characteristics, to include, but not be limited to, 
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(6) 

(7) 

(8) ’ 

(9) 

(10) 

weathering, jointing, faulting, fracture orientation and density; t. 

Aquifer characteristics including saturated thickness, hydraulic conductivity, an 
transmissivity; 

Groundwater quality on-site and surrounding the site; 

The hydraulic connection between nearby surface waters and groundwater; 

bcation and distance off-site of the nearest surface water body that wiI1 receive 
runoff from the site and that surface water body that will receive groundwater flov 
from the site and the water quality classification of tl~e surface water bodies. 

Public and private wells: 

(i) Determine the number and location of public wells within three (3) n&s 0: 
the site and the number and location of private wells within one (1) mile 01 
the site, or the number and location of such wells within alternative 
distances agreed upon by the Director, 

(ii) Determine or estimate the well depths; 

Current and most probable future uses of surrounding groundwater and ST :e 
water; 

History of site ownership and operation; 

Volume and characteristics of the waste to be disposed of on the site; 

Specific methods and procedures to be utilized ‘in the construction, operation, and 
maintenance of the facility necessary to contain or prevent migration of pollutants; 

Evaluation of the potential for migration of polhmts from the site and 
identihation of potential impacts to groundwater and associated surface waters 
from the proposal. 

12, DETERMINATION OF COMPLUNCE WITH GROUNDWATER QUALITY STANDARDS 
AND PREVENTIVE ACIlON LIMITS 

12.01 M Compk.nce with the groundwater quality standards and preventive action limits shall 
be determined through analytical tests of groundwater quality by the faflty owner or operator. 
Where applicable, the Director may also require analytical tests of the effluent prior to the 
discharge to the groundwater. The Director may request verification of ~JQJ test data or collect 
separate samples if it is deemed necessary. ) 



. 
, 

. 

_*w2., 

(a) Groundwater samples and effluent samples shall be collected, stored, transported, ant 
analyzed in accordance with the most recent United States Envirc.unental Protecti& 
Agency approved procedures; the most recent “Standard Methods for the Examination o 
Water and Wastewater” (American Public Health Association, et al.); or altemativc 
methods approved by the Director. 

(b) Groundwater and effluent sampling frequency and the list of parameters to test for shal 
be proposed to the Director by the facility owner 01’ operator. The Director’: 
determination of sampIing frequency and the parameters to test for shall be made, in parl 
utilizing information provided by the facility owner or operator. regarding tbe type o 
facility, waste generated, waste disposed of on site, materials stored or utilized on site ant 
any site specific hydrogeologic characteristics that may be required by the Director. 

12.02 . . 
Ground Mow W 

(a) All facilities that are required by the Director to monitor groundwater quality pursuant tc 
these regulations and the Underground Injection Control Program Rules and Regulations 
May 1984, and amendments thereto, shall implement a groundwater monitoring progran 
approved by the Director. Groundwater monitoring done in compliantk with the follow@ 
Department regulations and federal programs are exempt from the provisions of section 
12.02 but shall comply with section 12.03 regarding termination of groundwater monitoring 

(1) 

(2) 

(3) 

(4) 

(9 

Rhode Island Oil Pollution Control Regulations, December 1990, and amendment 
thereto; 

Rhode Island Regulations for Underground Storage Facilities Used for Petroleun 
Products and Hazardous Materials, April 1985, and amendments thereto; 

Rbode Island Rules and Regulations Pertaining to the Treatment, Disposd 
Utilization and Transportation of Wastewater Treatment Facility Sludge, Marc: 
1991, and amendments thereto; - 

Rhode Island Rules and Regulations for Solid Waste Management Facilitie! 
Febntary 1991, and amendments thereto; 

Rhode Island Rules and Regulations for Hazardous Waste Gcneratior 
Transportation, Treatmint, Storage and Disposal, October 19EL8, and amendment 
thereto; 

Rhode IsIand Rules and Regulations for the Investigation and Remediation c 
Hazardous Material Releases, as promulgated; 

Federal Comprehensive Environmental Response, Compensation and Liability As 
(42 USC 9601 et seq.); and . 

Federal Resource Conservation and Recovery Act (42 USC 6901 et seq.). 

19 
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it) 

(9 

W 

0) 

The groundwater monitoring program to be approved by the Director shall inclu< 
minimum, the following: 

It’ 

(1) 

(2) 

(3) 

(4) 

(9 

A locus map using the U.S. Geological Survey 75 minute quadrangle map; 

Site plan at an appropriate scale (minimum scale of one inch equals fifty feet 
(la=%‘)) to adequately show the monitoring weII locations, weI1 casing elevations, 
and the location on and immediately s-mounding the site of the following: 
property boundaries, buildings and -other structures, roads, surface topography, 
surface water courses and wetlands, wells, water lines, sewer lines, individual sewage 
disposal systems and other waste disposal areas, and my other signifkant site 
features; 

A sufficient number of wells (minimum of three) at the appropriate locations and 
depths to permit detection of any polIutants in the groundwater; 

Well logs with detailed IithoIogic and well constnrction information; and 

Sampling schedule pursuant to section 12.01(b). 

Monitoring we11 construction shaI1 be consistent with the standards set forth in Appendix 
I. 

Minimum site monitoring requirements: 

(1) .The static water table elevation shall be recorded at the time of monitoring; and 

(2) A log containing static water table elevations and the sample analyses shall be 
maintained on-site by the facility owner or operator. 

Copjes of sample results and water table measurements shall be submitted to the Director 
within thirty (30) days of the receipt of such information by the facility owner or operator. 

An approved groundwater monitoting program shall be valid for a duration specified by 
the Director. 

There shall be no change in a gioundwater monitoring program without the approval of 
the Director. The Director may require a change in an approved monitoring program 
where such change is necessary to determine compknce with &e poundwater quality 
standards. 

Any person transferring ownership or control of a facility having an approved groundwater 
monitoring program shall notify the Director of such transfer not less t.han thirty (30) days 
prior to the effective date of such transfer. 

Groundwater monitoring subject to these regulations and the underground Injec, 
control Program Rufes and Regulations, May 1984, and amendments thereto, that w, 
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approved by the Director prior to the effective date of these regulations shall comply u-it 
all provisions of this section except for 12.02(b)(3) and (4) and 12-O:!(c) within one yea 

. . 
12.03 -nation MoWQM& W l Groundwater monitoring required by the Director sha 

not be tetinated without the apprcwal of the Director. 

(a) A facility owner or operator may petition the Director for termination of groundwatt 
monitoring when one of the following conditions is met: 

(1) For discharges to groundwater: The discharge to groundwater has ceased, th 
discharge system has been closed in accordance with the appropriate state an 
federal regulations, and there has been no violation of a preventive action limit c 
groundwater quality standard at the points of compliance for the number of sample 
and the time period established by the Director, 

(2) At sites of groundwater remediation: There has been no violation ok th 
groundwater quality standards at the points of compliance for the number c 
samples and the time period established by the Director; or 

(3) At sites of suspected or potential discharges to groundwater and any other site 
required by the Director to monitor groundwater quality: There has been n 
violation of the groundwater quality standards at the points of compliance for th 
number of samples and the time period established by the Director. 

_” -1, (b) Monitoring welb at sites where groundwater monitoring has been terminated shall b 
abandoned in accordance with the procedures established in Appendix I. 

. 13, POIXB OF COMPLIANCE 

X01 

13.02 

13.03 

,* 6 - 

General; Any point where the groundwater quality is monitored or where groundwater i 
withdrawn for use, excepting points within a discharge zone or residual zone: approved pursuer 
to $is section, may be used to determine compliance with the groundwater quality standards fo 
the area 

. e for GrQundwater m Pre ekve m 
The point or points of compknce to determine if pollutant concentraticks are greater than ; 
groundwater quality standard or preventive action Iimit shatl be established by the Director at aq 
point within or beyond the property boundary, provided that it is beyond a dir&huge zone, if sucl 
zone is approved by the Director pursuant to section 13.03, and provided it is beyond a residua 
zone, if such zone is approved by the Director pursuant to section 13.04. 

. Dlscharnc In determining compliance with the groundwater quality standards UN 
preventive action limits in these regulations for an active discharge to groundwater, the Direct0 
may approve, deny, or modify a discharge zone proposed by a facility owner or operator. h 
groundwater monitoring program or revised groundwater monitoring program prepared pur~uan 
to section 12.02 shall be submitted to the Director at the same time that a discharge =ne i 

. 



proposed. 

(a) 

09 

6) 

I. 

Within this discharge zone, the pollutant concentrations in groundwater are allowed to t 
greater than the groundwater quality standards. Acceptable po1luta.m concentrations in th 
groundwater within a discharge zone shall be determined by the Director on a case-by- 
basis. The Director may require that the groundwater quality within the discharge son 
be monitored. 

The facility omer or operator proposing a discharge zone shall provide the Director wit 
information on the site’s hydrogeology and the charactefistia of the discharge t 
groundwater. 

Prior to approval of a discharge zone, the facility owner of operator shall demonstrate b, 
clear, convincing, and scientifically valid evidence that: 

(1) All practical alternatives to a discharge to groundwater have been evaluated am 
no technicaIly or economkally feasible alternative exists; 

(2) 

(3) 

Every practical effort has been made to limit the pollutant concentrations in the 
discharge to groundwater by such means as, but not limited to, reducing the 
quantity of potentially contaminating substances in use, use of altemativc 
substances, changes in the operational procedures at the facility, and pretreatmen 
of the effluent; I 

The area encompassed by the discharge zone is owned and controlled by the owner 
or operator of the facility, and the discharge zone is limited to the smallest aret 
that is technically and economically feasible; 

(4) The discharge to groundwater and the resulting groundwater qualky in the 
discharge zone do not represent a threat to public health or the environment; 

(5) There wiIl be no Goration of the groundwater quality standards estabhshed ir 
section 10 beyond the discharge zone as a result of the proposed discharge; 

(6) There will be’no adverse impact on existing public or private drinking water wells 
as a result of the proposed discharge; and 

The groundwater within the discharge zone will not cause a violation of the surface 
water quality standards established by the Rhode Island Water Quality Regulations 
for Water Pot]ution control, October 1988, and amendments thereto as a result of 
the proposed discharge. 

13.04 D h determining compliance with the groundwater quality standa& and preventive 
action limits in these regulations for groundwater remediatjon activities, the Director may 
approve, deny, or modify the designation of a residual zone proposed by the facility own- ,r 
operator. 0 



(a) Within this residual zone, the pollutant concentrations in groundwater are allowed to bc 
greater than the groundwater quality standards. Acceptable pollutant concentrations in the 
groundwater within a residual zone shall be determined by the Director on a case-by-cast 
basis, The Director may require that the groundwater quality within the residual zone bc 
monitored. 

(b) Prior to approval of a residual zone, the facility owner of operator shall demonstrate b] 
clear, convincing and scientifically valid evidence that: 

(1) 

(2) 

(3) 

(4) 

(9 

(6) 

Every practical effort has or will have been made to decrease the pollutan 
concentrations in the residual zone; 

The area encompassed by the residual zone is owed and/or effectively controller 
by the owner or operator of the facility, and the residual zone is limited to the 
smallest area that is technically and economically feasible; 

The pollutant concentrations in the groundwater within the residual zone do not 01 
will not represent a threat to the public health or the environment; 

There will be no adverse impact on existing public or private drinking water welh 
as a result of the residual zone; 

At the conclusion of the remediation activities, there will be no violation of the 
groundwater quality standards established in section 10 beyond the residual zone: 
and 

The groundwater within the residual zone will not cause a viohation of the surface 
water quality standards established by the Rhode Island Water Quality Regulation! 
for Water Pollution Control., October 1988, and amendments t.hereto. 

(c) Residual txes approved pursuant to this section shall be designated non-attainment area 
pursuant to section 9.02. 

&tion 14 NOTIFICATION To DEM OF VIOLATIONS OF PREVENTlV’E A(X”ION LIMITS AND 
GROUhDWATER QUALITY STANDARDS 

. . . 14.01 Bovls . IQI~S l . of m Sea 

(a) Owners or operators of facilities which, prior to the effective date of tlxse regulations, 
discovered groundwater quality at their facility does not amply with the groundwater 
quality standards in these regulations, provided that such informadion was previously 
reported to the Department; and 

_ : \. 

(b) Persons with knowledge of analytical test results from private wells th;at sent properties 
used exclusively for residential purposes. 
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14.02 

14.03 

14.04 

14.05 

14.06 

Owners or operators of facilities that did opt previously report to the Department the disc 
prior to the effective date of these regulations, of groundwater quality at their facility that 

v, 
F 

not comply with the groundwater quality standards in these regulations, must comply wi& _ ..c 
notification provisions of these regulations, provided that the condi~ons requiring notification still 
exist after the effective date of these regulations. 

. l om Fskility owners and/or operators that discharge to groundwater or have had a 
discharge or release to groundwater shall not@ Qe Department when: 

A preventive action Iimit has not been met at any point of =mpfiwe at. a facility that is 
required by the Director to monitor groundwater quality and where the groundwater is 
classified GAA or GA; 

A groundwater quality standard has not been met at any point of compliance at a facility 
in any groundwater classification; 

An alternative notification level established under a groundwater monitoring program 
approved by the Director pursuant to section 12 or other groundwater moni!oring program 
approved by the Director pursuant to other regulations of the Department or the federal 
government has not been met; or 

The facility omer or operator has reasonable cause to believe that a discharge or release 
has occurred which may result in the violation of a preventive action limit a( jr 
groundwater quality standard. Persons reporting spills of chemical and/or petro I 
products to the Department pursuant to the immediate notification requirements of o. . 
state or federal laws and regulations are exempt from provisions of this section. 

. w Nothing in these regulations shall exempt facility owners or.operators 
from immediate notification requirements as set forth in other Department regulations. 

. DC- 
. 

(a) Notification required in section 14.02 shall be made to the Department in writing within 
six (6) months of the effective date of these regulations. 

(b) Notification required in section 14.03 shall be made to the Department in writing within 
fifteen (15) dayt after discovery of the occurrence requiring notification. 

. . ~fis Notification shall include, but not be limited to, the following: 

(a) Name, address, telephone number of person noti.Qing the Department and of the facility 
owner or operator; 

(b) Date and time of the discovery and the circumstances surrounding the discovery of the 
occurrence requiring notification; I 

(c) Groundwater classification of the site; 
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(d) Location of the occurrence and a legal description of the site @lat and lot); . 

(e) Concentration of the pollutant(s) identified in the groundwater when notification j 
pursuant to section 14.03(a)-(c); 

(f) Identification of the pollutant(s) in the discharge or release when noltifkation is,pursuar 
to section 14.03(d); 

(g) Initial determination of the sourceof the pollutant(s) ad an estimate of the extent c 
pollution; and 

(h) Measures taken or proposed to be taken at the time of notifkation. 

14.07 Certifi&on Rem The notification shall include a statement @cd by the facilil 
omcr or operator, or an authorized representative, that is responsible for the preparation an 
submittal of the notification certifying, to the best of their knowledge, that the notification ; 
complete and accurate. 

w FACILITY OWhlER OR OPERATOR RESPONSES TO VlOL4TJONS OF PREVENTTV 
ACS’ION LIMITS AN3 GROUNDWATER QUALITY STANDARDS 

15.01 Violation of -Preve A&&i,r& When a preventive action limit has not been rneG Q 
facility owner andVoperator are responsible for taking actions, which shall be subject to tl 
approval of the Director, to meet the following objectives at the point of compliance: 

(a) Minimize the concentration of the pollutant in the groundwater where technically ax 
economically feasible; 

(b) Regain and maintain compliance with the preventive action limit, unless the Directi 
. *. determines that it is not technics&y or economically feasible to attain the preventive actic 

limit concentration, in which case the owner or operator shall achieve compliance with tl 
lowest possible concentration that is technically and economically feasible; and 

(c) Ensure that the groundwater quality standard is met at any point of compliance. 

15.02 Viol- G 
. r&w Ou- When a groundwater quality standard has n 

been met, the facility owner and operator are responsible for taking actions, which shall be subje 
to the approval of the Director, to regain and maintain compliance with the. groundwater quah 
standard at the point of compliance. 

15.03 j l ve #Limjt I . fi& ~Standard:e 
the Director has reaSOn to believe that a discharge or reIeast has acaned which is likely to ent 
the groundwaters of the state and result in the violation of a preventive action limit and/# 
groundwater quality standard, the Director is authorized to require the facility owner or operat 

_.\.L . to take action pursuant to section 15.04. 
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15.04 &ponses to Violation of a Preventive Action Limit or a GroundwzW Oualiu ‘T 
responses the Director may require of she facility owner or operator when a preventive ’ 
limit or groundwater quality standard is not met at a point of compliance or a discharge or.rel~~ 
is suspected that may result in the violation of a preventive action limit or groundwater qual 
standard at a point of compliance include, but are not limited to, the responses Iisttd below. ‘I’, 
Director may require more than one response. 

(a) 

00 

(4 

00 

W 

(0 

(g) 

@I 

(0 

(i) 
00 
(0 

m 

0 00 

Resample groundwater quality at the point of compliance. 

Collect and submit additional data on groundwater quality on site or mnounding the sit 
hydrogeologic characteristics, and/or facility practices. 

Arrange for the sampling of drinking water wells which may be advenely affected. 

Install and sample monitoring wells. Such wells shall be in compliance with ti 
construction standards in Appendix I, unless otherwise approved by the Director, 

Require the establishment of a groundwater monitoring program pursuant to section 1 
or other groundwater monitoring program approved by the Director pursuant to 0th~ 
regulations of the Department or the federal government, or require a change in a 
existing groundwater monitoring program. 

Require a revision of the operational procedures at the facility. 

Require a change in the design or construction of the facility. 

Require an alternate method of waste treatment or disposal. 

Require the faciIity owner or operator to conduct a groundwater assessment and prepar 
a report pursuant to section 15.06, or anc’ker report pursuant to other applicabl 
Department regtilations, that is subject to the Director’s review and approval. Based on th 
results of this repofi the Director may require further investigation. 

Require cessation of any prohibited discharges to groundwater. 

Require prohibition of an activity. 

Require the facility owner or operator to provide drinking water to those persons that d( 
not have a potable water supply (for violation of groundwater quality standard only). 

Require the facility owner or operator to conduct a groundwater investigation and preparc 
a report pursuant to section 15.07, or another report pursuant to other applicable 
Department regulations, to adequately assess the nature and extent of pollution. Suck 
report shall be subject to the Director’s review and approval. 

Require remedial action to restore groundwater quality to levels estabtished 1, AC 
Director pursuant to section 16. 
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. . * 15.05 Determlnatlon of the R-QQJW In evaluating a violation of a preventive action limjt 01 
groundwater quality standard, and in determining the appropriate response required of the facility 

/“>h, owner or operator pursuant to section 15.04, the Director may consider the fokwing infomatior 
provided by the facility owner or operator, in addition to all Other relevant information: 

(a) 
(W 
(c) 
Cd) 
w 
(0 
(g) 

00 

Surrounding groundwater quality; 

Geographic extent of poWant migration; 

HydrogeoIogic conditions; 

Present and future uses of the groundwater on-site and in the sunounding’area; 

Reliability of sampling data; 

Performance of the activities at the facility; 

Water quality standards established by the Rhode Island Water Quality Regulations fol 
Water Pollution Control, October 1988, and amendments thereto, for those surface water! 
receiving groundwater from the site; and 

Other known or suspected sources in the area of the substance that is identified 01s ix 
violation of the preventive action limit or groundwater quality standard. 

15.06 Groundwater v 

(a) The groundwater assessment report shall be prepared by a person with appropriate 
qualifications, and it shall include, but not be limited to, the following information, unles! 
otherwise specified by the Director: 

(1) 

(2) 

(3) 

(4) 

(5) 

A locus map using the U.S. Geological Survey 7.5 minute qiradran$e map; 

Description of past and present activities on the site, inclu&ng ,a list of past OWIC~! 
and operators of the site and approximate time periods of expand; 

A compliance history of the site including any and all past environmenta 
enforcement actions and documentation of any past discharges or releases; 

Site plan at an appropriate scale (minimum scale of one inch equals fifty fee 
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All information previously reported to the Director ;jursuant to section 14 and/o] 
information reported to the Director in accordance with emergency response 
procedures of other applicable state and federal laws and regulations. The faciliq 
omer or operator. may elaborate and expand on any and aI1 information found ir 
previous reports. The facility owner or operator shall correct any incorrec 
information or interpretations contained in previous reports as part of the sitr 
characterization; 



(8) 

(9) 

(10) 

(11) 

(12) 

(la-SO’)) to adequately show the location on and immediately SUlTounding tf, 
i 
: 

of the following: property boundaries, buildings and other structures, roads, sunace 
topography, surface water courses and wetlands, wells, water lines, groundwater 
monitoring wells, materials storage areas (including underground storage -1, 
sewer lines, individual sewage disposal systems and other waste disposal ares; 

Names and addresses of the owners and tenants of aI1 Proptaies that abut the site; 

Description of the site’s hydrogeology, in&ding, but not limited to, depth to 
groundwater, groundwater flow direction, and a dehption of the unconsolidated 
materials, including soil characteristics; 

mtion and distance off-site of the nearest surface water body that will receive 
runoff from the site and the water qua.l\ty classification of this surface water; 

Location of public wells within three (3) miles of the site or within an alterkativc 
distance of the site agreed upon by the Director; 

Information regarding private water supply as follows: 

(i) location of private wells on those properties that are wholly. or partially 
within 500 feet of the site or a greater distance specified by the Diref -, 

(ii) A description of tbe water supply sources and services available heyono WA 
feet from the site and up to one mile from the site. ‘Ihe Director may 
require more specific detail. 

Identification of the pollutant(s) and an estimate of the geographic extent and 
volume of tbe affected area; 

A description of evidence of possible groundwater pollution including but not 
limited to, free liquids, stained soil,. stressed vegetation, and the presence and 
volume of excavated materials. 

*. (13) ’ Results of any adythl testing of groundwater or soil on the site, including 
identifkation of methods used and sampling protocols; 

(14) Recommendations for further groundwater investigation, groundwater remediation, 
or other actions; and . 

(15) Any other factor that the Director has reason to believe are necessary for an 
adequate groundwater assessment. 

(b) Monitoring wells installed to collect groundwater quality data shall be in compIiance > 
the construction standards in Appendix I, unless otherwise approved by the Direct0 

(c) Tbe groundwater assessment report and any assaciated progress reports shall include the 
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following statements signed by an authorized representative of the pq specified: . 

(1) A statement signed by an authorized representative of the person who prepared the 
groundwater assessment repon certifying, to the best of their knowledge, the 
accuracy of the information contained in the report; and 

(2) A’ttatement signed by the facility owner or operator respomibJe for the submitta: 
of the groundwater assessment report certifying, to the best of their howldge, tha 

. the report is a complete and accurate representation, and that it includes ah knowr 
facts about the discharge to groundivater or the release that has, or may result in 
the violation of ,a preventive action limit or groundwater quality standard. 

15.07 Groundwater Invesn 

(a) The groundwater investigation report shall be prepared by a ‘person with appropriate 
qualifications, and it shall include all the elements of a groundwate:r assessment repor 
described in section 15.06, and it shall also include, but not be limited to, the followin 
information: 

(2) 

(3) 

(4) 

(5) 
y-‘-s. 
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Complete description of the site’s hydrogeology, including, but not limited to, the 
following: 

(0 

(ii) 

(iii) 

(iv) 

(9 

w 

Depth to groundwater, water table elevations, hydraulic gradient 
groundwater flow direction, groundwater fIow velocity, and water table map 

Description of the unconsolidated materials (in both the unsaturated ant 
saturated zones), including permeability, porosity, degree of stratification 
and the capacity for pollutant attenuation; 

Depth to bedrock and bedrock characteristics; 

Aquifer characteristics including saturated thickness, hydraulic conductivity 
and transmissivity; 

The presence and effects of both natural and man-made barriers to ant 
conduits for poWant migration; 

Surrounding groundwater quality; 

Description of the pollutant source and the events that caused the pollution; 

Extent of soil pollution; 

Extent of groundwater pollution; . 

Map showing lines of equal pollutant concentrations in the groundwater; and 
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(6) Conclusions based on the site data and recommendations for grou, ‘M 
remediation. 

(b) Monitoring wells installed to collect groundwater quality data shall be in compliance wi 
the construction standards in Appendix I, unless otbedse approved by the Director. 

(c) The groundwater investigation report and any associated progress reports shall jnc)ude ti 
following statements signed by an authorized representative Of the party specified: 

(1) A statement signed by an authorized representative of the person who prepared tl 
groundwater investigation report certifying, to the best of their knowledge, tl 
accuracy of the information contained in the report; and 

(2) A statement signed by the facility owner or operalor responsible for the submitt 
of the groundwater investigation report certifying, to the best of their knowledg 
that the report is a complete and accurate representation, and that it includes e 
known facts about the discharge to groundwater or the release that has, or mi 
result in, the violation of a preventive action limit or groundwater .quality standar 

I& GROUNDWATER REhlEDlATION 

16.01 Zieneral: When groundwater remediation is required by the Director pursuant to sectio; 0 
the facihty owner and operator are jointly and severally responsible for design& 1 
implementing efforts to remediate the groundwater to achieve pollutant concentrations cstabhsne 
by the Director. 

(a) Groundwater remediation activities and groundwater remediatjon plans approved i 
writing by the Director prior to the effective date of these regulations arc exempt from th 
provisions of section 16.06. 

(b) Groundwater remediation plans prepared in accordance with the Department regulation 
and federal programs listed below are exempt from the provisions of section 16.06. 

(1) Rhode Island Regulations for Underground Storage Fadljties Used for Petrolcur; 
R&UCS and Hazardous Materials, April 1985, and amendments thereto; 

(2) Rhode Island Rules and Regulations for the Investigation and Remediation o 
Hazardous Material Releases, as promulgated; 

(3) Federal Comprehensive Environmental Response, Compensation and Liability Ac 
(42 USC 9601 et seq.); and 

i 
(4) Federal Resource Conservation and Recovery Act (42 USC 6901 et seq.). 



. . . . 16.03 Ground z&t Outi~ crm * Groundwater remediation plans* including those prepared 
pursuanyto these regulations and the reguIations and programs specified in section 16,02(b)(l)- 

, .,-‘w, (A), are subject to the requirements of groundwater quality certification in se:ction 17. 

16.04 S&W 
. . . warn Remewctiva Groundwater remediation activities shall be designed to 

meet the following objectives: 

(a) 
@I 

w 
(d) 

w 

(0 
(s) 

. 

Protect public health and the environment; 

Ensure compliance with the groundwater quality standards for the dassifkation assigned 
to the groundwater of concern; 

Eliminate or contain the source of groundwater pollution and minimize the impacted area; 

Achieve pollutant concentrations that are consistent with proposed and anticipated future 
uses of the site; . 

Prevent an adverse impact on surrounding uses of property; groundwater and surface 
water; 

Prevent the violation of surrounding groundwater quality standards; and 

Prevent the groundwater at the remediation site from causing a violadon of the surface 
water quality standards established by the Rhode Island Water Quality Regulations fol 
Water Pollution Control, October 1988, and amendments thereto. 

16.05 . . Considerations for Remediafion Dew I= The determination by the Director of remedi.atior 
actions required of an owner or operator, the suitability of proposed remediation tichniques, ant 
the acceptable pollutant concentrations that may remain in groundwater alter remediation ma] 
be based on, but not limited to, a consideration of: 

, 

Relative threat to public health and the environment from the facility; 

The physical and chemical characteristics of the poIlutant(s), including toxicity, pcnistencc 
and potential for migration; 

Hyclrogeologic characteristics of the site and sunounding the site; 

Current and potential future uses of groundwater and surface water at the 
site and surrounding the site; 

Groundwater classification at the site and surrounding the site; 

Other state and fed&program priorities; 

Relative potential for adverse impacts on surrounding uses of property, groundwater u 
surface water; 



(h) Relative potential for violation of surrounding groundwater quality standards; 

(0 Relative potential for the groundwater at the remediation site to cause a violation . ;I 
surface water quality standards established by the Rhode bland Water Quality Regulatior 
for Water Pollution Control, October 1988, and amendments thereto; and 

(j) Reliability and technical feasibility of the proposed technologies for groundwate 
iexpcdiation. 

. . 16.06 fiund as 
plan sh: be prepared by the facility owner or operator. 

l Where required by the Director, a groundwater remediatiol 

(a) The groundwater remediation plan shall consist of, at minimum, the following: 

(1) Groundwater assessment report pursuant to section 15.06, groundwater investigation 
report pursuant to section 15.07 (if such report was required), and any additiona 
information the Director sbaU require; 

(2) Proposed method for remediation, to include, but not be limited to, the folkwing 

(i) Justifkation of the ability of the method to meet the remediation objectives 

(ii) Design standards and technical specifkations for the design and constru*ior 
of any equipment necessary for the proposed remediation; 

(iii) Diagrams of any piping routes, instrzlmentation, and process flows; 

(iv) Proposed plans for the disposal of any products or by-products from the 
remediation activities; 

(3) Proposed schedule for implementation 6f the remediation plan; and 

. (4) Proposed groundwater monitoring program pursuant to section 12. 

(b) ‘IIre groundwater remcdiation plan and any associated progress reports shaJl include the 
following statements signed by an authorized representative of the party specified: 

(1) A statement signed by an authorized representative of &e person who prepared the 
groundwater remediation plan certifying, to the best of their knowledge, the 
accuracy of the information contained in the plan; and 

(2) A statement signed by the facility owner or operator respn,sa]e for the preparation 
and submittal of the groundwater remediation pIan adfling, to the best of their 
knowledge, that the plan is complete and accurate, 

. . ~ 16.07 w of CJrotiwaW Rem l Groundwater remediation activities shaIl be pro; ‘d 
and impIemented by the facility owner or operator, and they shall be done in a manner appk I A * 



,-* .j’. 

by the Director through the issuance of an order of approval unless OtheeSC Specified by the 

Director. Emergency response procedures at sites of groun Water Pollution or the tb-eat of 
pollution are exempt from the provisions of this section, and such procedures shall be conducted 
in accordance with other applicable state and federal laws and re@atio=. 

Upon review of the groundwater remediation plan, the Director shalli approve the plan, 
approve the plan witb conditions, require revisions to the @% or deny approval of the 
plan based on a determination of the plan’s ability to meet ahe groundwater remediation 
obje.tives in section 16.04. 

Orders of approval for groundwater remediation shall be valid for a time period specified 
by the Director. 

Any person transfening ownership or control of a facility having a.n approved groundwater 
remediation plan shall notify the Director of such transfer not less than thirty (30) days 
prior to the effective date of such transfer. 

Implementation of remedial activities approved by the Director does not discharge or 
otherwise release the facility owner or operator from responsibility for any adverse impacts 
to public health and the environment caused by pollutants in the groundwater at the site. 

Won z GROUNDWATER QUALITY CERTIFICATION 

17.01 _ ,Q. , \ m In order to determine compliance with groundwater classifi&on, groundwater 
quality cenification is required for proposed facilities and activities that have an actual or 
potential adverse impact on groundwater quaIity, including certain facilities and activities with no 
designed discharge to groundwater. Groundwater quality certifkation by the Depwent’s 
Groundwater Section shall be a requirement for final Department approval of the applications 
or requests for the approvals, licenses, certifications, etc. below: * 

(a) Department approvals for groundwater remediation plans (including, but not limited to, 
remtdiation pursuant to: Rhode Island Regulations for Underground1 Storage Facilities 
Used for Petroleum Products and Hazardous Materials, April 1985,, and amendments 
thereto; Rhode Island Rules and Regulations for the Investigation and Remediation of 
Hazardous Material Rekases, as promulgated; federal Comprehensive Environmental 
Response, Compensation and Liability Act (42 USC 9601 et seq.); and federal Resource 
Consewation and Recovery Act (42 USC 6901 et seq.)); 

(b) Solid waste disposal licenses (Rhode Island Rules and Regulations for Solid Waste 
Management Facilities, February 1991, and amendments thereto); 

(c) Hazardous waste treatmeh, storage, and disposal Iicenses (Rhode Island Rules and 
Regulations for Hazardous Waste Generation, Transportation, Treatment, Storage and 
Disposal, October 1988, and amendments thereto); 

,.+j ‘,- (d) Department approvals for land disposal, land application, and composting of sewage sludge 
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69 

(Rhode Island Rules and Regulations Pertaining to the Treatment, Disposal, Util. $1 
and Transportation of Wastewater Treatment Facility Sludge, March 1991, ( 
amendments thereto); 

Department approvals for individual sewage disposal systems designed to treat ter 
thousand (10,000) gaIlons or more per day (Rhode Island Rules and Regulation! 
Establishing Minimum Standards Relating to Incat.h, Design, Ccmtmction, ant 
Maintenance of Individual Sewage Disposal Systems, December 1989, and amendment! 
thereto); 

Water quality certification for upland dredge disposal (Rhode Island Water Qualit) 
Regulations for Water Pollution Control, October 1988, and amendments thereto); and 

Any other department approval, license, certifYcation, etc for an industrial, commercial or 
institutional facility which has a reasonable potential for adversely impacting gkundyater 
quality as determined by the Director. 

17.02 $&andwater OuaIitv Certifj&on Review 

00 

w 

(d) 

The applicant or, at the Department’s discretion,.a division of the Department shall: notify 
the Department’s Groundwater Section in writing of applications or requests for the 
Department approvals, licenses, certifications, etc. in section 17.01(a)-(g). 

The applicant shall provide information necessary for groundwater quality certifi, n 
review. The review of proposals for groundwater qua&y certification will initially depend 
on the information provided to tit Department division or section that received the 
application or request for the approva& licenses, certifications, etc, listed in section 
17.01(a)-(g). Additional information may be required in order to adequately review a 
proposal for groundwater quality ceti&atioh . 

‘After reviewing a proposal, the groundwater quality certification shall be approved, denied, 
or approved with conditions and forwarded to tbe applicant and the Department division 
or section that received the application or request for the approvaI, license, certification, 
etc. Iisted in section .17.01(a)-(g). 

Failure to obtain groundwater quality certifkation shall be Independent and sufficient 
grounds for Department denial of the application or request for tie approvals, licenses, 
certifkations, etc listed in section 17.01(a)-(g). 

17.03 . . . Q&i8 for GLQLlndwater -on Ap,pr& l Facility owners or operaton that are 
requesting groundwater quality certification must show by clear, co&n&g and scientifically valid 
evidence that: . 

(a) There is no substantial likelihood for violation of the groundwater quality standards in 
section 10, except within an approved discharge zone or residual ant pursuant to SC n 
13 as a result of the proposed project requiring groundwater quality certification; a 



(b) There is no substantial likelihood for groundwater impacted by the proposed project 
requiring groundwater quality certification lo cause a violation of sulfate water quality 
standards established by the Rhode Island Water Quality Regulations for Water Pollution 
Control, October 1988, and amendments thereto.- 

. . . l ’ 

w 

. 17.04 DrPundaterdgdkUhuCertlficatlon for @und attr Remedlatlon. W Groundwater quality 
ctnificgion shall be required for all proposed groundwarer remtdiation plans prepared pursuant 
to these-and other state and federal regulations. Groundwater rtmtdiation activities and 
groundwater remtdiation plans approved by the Director in writing prior to tilt tfktivt date of 
these regulations art exempt f!rom the requirement to obtain groundwater qu;ality ctrtifkation. 

(a) 

09 

77x Director’s review of proposed groundwater rtmtdiation plans for groundwater quality 
ctrtikation shall bt based on the ability of the rtmtdiation acMits to meet the 
groundwattr remtdiation objectives in section 16.04. 

Proposed termination of groundwater remediation activities and proposed changes in an 
active groundwater rtmtdiation plan that art deemed significant will require groundwater 
quality certifxatio~ Significant changes are defined as: 

(I) 

(2) 

Establishment of a residual zone pursuant to section 13; 

Any change in the operation of remtdiation activities that will result in pollutant 
concentrations .in groundwater greater than that coacentratiola proposed in the 
original or most recent groundwater remediation plan; and 

(3) Any change in the operation of remtdiation activities that will result in groundwater 
quality achieving the desired pollutant concentrations over a longer period than 
what was proposed in thi original or most recent groundwater remtdiation plan. 

Section 18, MXLLHEAD PROTEmION AREAS 

18.01 
. 

won of WtIwon Arts l The Director shall delineate we&ad protection 
areas for the public water system wells in Rhode Island. This delineation. shall bt done in 
accordance with the requirements of the ahode Island Wtllhead Protection Program,” Rhode 
Island Department of Environmental Management, February 1990, and any amendments thereto. 

. 
18.02 We l Tbt wellhead protectjon areas’shall bt delineated on 1:24000 

scale maps. The 1:24ooO scale maps shall be on file for review at the modt &land Department 
of Environmental Mweihent, Groundwater Section, 291 Promenade Sweet, Providence, RI 
02908. Smaller scale maps may bt made available Corn the Department at &t above address. 
The Director shall establish an appropriate fee, which shaIl be bud on fit costs of map 
reproduction, for copies of the wtllhead protection area maps. 
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w VARIANCES ’ . 

19.01 Varianct Rtpuests: A facility owner or operator may submit a wn’tttn request to tht Dbtaol 
for a variance from any of the provisions of these regulations. Such request for a varianct shal 
include at a minimum: 

(a) Net and address of the facility owner or operator, and the namt and location of the 
facility for which the owner or operator seeks a variance; 

. (b) A list of the names and addresses of the owners and tenants of all propqtits that abut the 
i facility; 

(c) Identification of the specific section or sections of the regulations from which a variance 
is requested; 

(d) A statement of the reason for which the facility owner or operator seeks a variance. ‘IX 
statement shall speciQ the rtaSons that the facility owner or operator is unable to comply 
with these regulations, why a variance is necessary, and the reasons why a hardship 5 
akged. The person seeking the variance should separately and by numbir list each reoLsox 
and any other mitigating factors he believes the Director should consider; and 

(e) An explanation that the alternative procedures requested are substantially equivaleni tc 
the regulations herein in achieving protection of the public health and the tnviror it. 

19.02 Van’ance De- 

(a) Tilt Director may issue a variance under this rule when the facility owner or optratol 
proves by clear, convincing and scientifically valid evidence that: 

(1) Compliance ti:h these rules would c&use unrksonable or undue hardship; 

(2) The issuance of the variance will have no adverse effect on public health and the 
environment; and 

(3), The ahematite procedures requested are substantially equivalent to the rtgulatiom 
berein in achieving protection of the public health and he environment. 

(b) If the Director determines that there is widespread public interest or that the varianct 
request raises major issues that could affect other facilities, then &e Director may schedule 
a public bearing to solicit public timment prior to rendtxing l de&on on the ~ihace 

request. 

(c) The Director’s decision to grant or deny a variance shall bt in writing and may, its a 
condition of granting the van’ance, impost appropriate requirements ntctssw to protect 
the public health and the environment. i 
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i 20.01 Where a groundwater quality certification constitutes a requirement for a lictnst, pkt 01 
approval referenced in other rules and regulations promulgated by the Department, all appeals 
of such groundwater quality certification decisions shall bt initiated followingand in conjunction 
with a decision on.the pending license, permit or approval. 

20.02 Any person affected by a +&ion of the Director punuant to these regulations may, i.n 
accordance with the Administrative Rules of Practice and Procedure for the Depmtnt of 
Environmental Management, file a claim for an adjudicatory hearing to review the decision. The 
party appealing a Department decision bears the burden of proving that thev application complies 
with all requirements of the rules and regulations berein. 

Sectior&L SUPERSEDED REGULATIONS 

On the effective date of these regulations, section 9.03 (Monitoring Well Abandonmtnt) of the Rules and 
Regulations Governing the Enforcement of Chapter 4613.2 Relating to the Drilling of Drinking Water 
Wells, filed with the Secrtfary of State December 15, 1989, is hereby revoked and superseded by stctior 
9.0 of Appendix I of the regulations herein. 

Section & PENALTIES 
_, ,+I.,, 

Penalties will be assessed in accordance with the Department’s Rules and Regulations for the Assessmen 
of Administrative Penalties for any violation of these regulations. 
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The foregoing rtguIations are hereby approved for filing with the SecrtW of State in accordanc( k 

Chapters 42035,42-17.1,42-17.6,46X, 46.13.1,23-18.9, and 23-19.1 of the &nerd ~WS of Rhode IS,,-.J, 
1956, as amended. 

Attest a true copy: 

ENVIRONMENTAL STANDARDS BOARD 

4k 3 
at 

Director of Health 

3 Director of Administration 

Director of Ention.men);(l Management 

J--r,-+2 
Date 

. 
-f&/b . 
Date 
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The foregoing “Rules and Regulations for 
hereby adopted and frltd with the Secretary of State, this 
effective twenty (20) days thereahtr, in accordance the provisions of 
12,46-13.1,23-18.9, and 23-19.1 of the General Laws of Rhode Island, 1956, as mended. 

Louise Durfet, Dire 
Department of Environmental agtmtnt 

Notice given on: 

Public hearing btld: 

Filing date: 

Effective date: 

Marti 1992 

I hereby certify that ,tht enclosed is a true and accumt copy of 
the regulations being filed with the Secretary of Stale on the 

-27 th day of sy i ; 199L. 

NOTARY PUBLIC 
My commission expires: 

June T lWL 07 f ./ - 1’. ., 
:c t *’ 

I l 

\ t 1 I \ , i , *.. ., 
. I 

(..f’l/ .\ \ \’ : 
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APPENDIX I 

Monitoring Well Construction Standards and Abandonment Procedures 

&plicaI$& The monitoring well construction standards herein apply to al,~ pemmer 
monitoring wells installed pursuant to these regulations. A monitoring well is designate 
permanent if it exists for more than 120 days. ‘Section 9 of this appendix on monitoring we: 
abandonment applies to all permanent and non-permanent monitoring we&and it applies tc 
those pitzomtttrs where improper abandonment would result in a reasonable likelihood c 
groundwater polIution, Additional requirements may be specified by the Director. Any exctptio: 
to these standards requires prior approval by the Director. 

Prtventiop of Grounduiattr Poll& During well construction, every appropriate prec&ol 
shall be taken to prevent introducing pollutants into the groundwater, to include, but dot bc 
limited to, steam cleaning and washing of drilling rigs and proper cleaning and storage of we1 
casing. Only potable water shall be used in well conswction unh otherwise approved by the 
Director. 

Well a All permanent groundwater monitoring wells shall bt constmcttd of PVC we1 
sing material. All casing shall have a minimum inside diameter of 2.0 inches. Monitoring we& 
consvucttd in unconsolidated material less than 100 feet in depth shall be constructed P 
minimum of schedule 40 PVC. Wells greater than 100 feet shall be constructed using a mir 

7 I 
n 

of schedule 80 PVC. 

3.1 . As,emblv All casing shall be constructed of flush threaded joints OI 
thr;adtd coupling joints. All joints shall be fitted with an “0” ring or wrapped with tefloc 
tape. Solvent welded joints are not permissible without prior written permission of the 
Director. 

3.2 Exccbtions The Director may allow alternate well casing material if the pollutant 
concentrations or geologic setting require an alternative constnrcrion. Alternative materials 
include but are not limited to: (a) Ttff on; (b) stainless steel; or (c) uncoated or galvanized 
steel. / 

Well Screw The well xretn slot size shall retain at least 90% of he grain &t of a filter pack 
or at least 60% of the grain size of the collapsed formation. Well screens on water table wells 
shall not exceed 15 feet in length. well screens for piezometers shall not exceed 5 feei in length. 
Well screens shall bt factory slotted. A bottom cap and sump sediment trap shall be imaW. 

Pack; Tbe fdttr pack shall bt chemically inert, well rounded and well sorted glass beads 
or silica-based sand or grave1 of uniform grain size. The filter pack must minimizt rht amount 
of fine material entering the well, and it must not inhibit tht flow of water into tht well. The 
filter pack shalI extend no more than 5 feet above the well screen me filtsr pack sha” ‘or 
pollute groundwater. 

0 
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6.1 m: All monitoring wells installed with a filter pack shall be constructed witI 
a top of filter pack seal. 

6.2 ct Seal; All monitoring wells shall be instalIed with ILL annular space stal tha 
has .a permeability of 1 x D’ctntimettrs per second or less. 

63 t Seal. . N 1 monitoring wells shall be constructed with a continuous pou: 
concrete ground surface seal. The ground surface seal shal1 extend to a minimum of 4( 
inches below the Iand surface and shall be flared such that the diameter at the top ir 
greater than the diameter at the bottom. ‘Ibe top of the ground surface seal shall bc 
sloped away from the well caring and shall be imprinted with the designation of the 
monitoring well. 

Protective Cover Pipl=; The protective pipe shall consist of a minimum 4 inch diameter met& 
casing with locking cap. The protective pipe shall extend from the bottom of the ground surface 
seal to a minimum of 24 inches above she land surface. There shall be no more than 4 inche! 
between the top of the well casing and the top of the protective pipe. The monitoring well 
designation shall bt indicated clearly on the protective aver pipe. A gas vent and a drain bole 
shall be installed. A high visibility guard post to prevent destruction of the wtlI may bt required 
The Director may request additional protective devices as necessary. “Road boxes” will be 
acceptable in locations where protective covtr pipes are not suitable. All Iroad boxes shall be 
locking and water tight. 

Well De elm DtvtIopmtnt of a.II monitoring wells shall be performed no earlier than 48 
boun afkr installation and before the initial water quality samples art takez ‘Rx goal of well 
development is to produce water fret of fine sand and coarser material, all drill cuttings, and 
driuing fluids. 

. . Morutonnn We11 and P&om& Abandonment. . 

9.1 M All monitoring wells and applicable pitzometers as de&&d in section 1.0 o! 
this appendix that are no longer used to gather information on geologic or groundwater 
.proptrties shall be abandoned pursuant to the provisions of section 51.2 of this appendix 
within 60 days after its we has been terminated, unless written approval is received from 
the Director for continued use. 

92 A&&m Prom The well shall bt checked from the land surface through the 
entire depth of the well before it is sealed to ensure against &e presence of any 
obstructions that will interfere with sealing operations. 

. (a) Wells cons&ted with an annular seal sbal1 bt abandoned by cutting off the casing 
a minimum of 4 feet below Iand surface. The remaining wing shall bt completely 
filled with a neat cement grout or bentonite-ctmtnt grout. IIt remaining bolt 
volume shall bt backfilIed with natural matetial, v&h the following exception: 
where backfilling with natural material would result in a grout pIug less than 4 feet 
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long, the hole shall be filled to approximately one foot from the ground surface tit] 
the neat cement grout or bentonite-cement grout. 

i 

(b) Wells not known to be constructed with an impermeable annular seal shk I( 
abandoned by completely removing the well casing ad sealing with neat cemen 
or bentonitc-cement grout to approximately one foot from the ground surface. 1 
the casing mot be removed during the abandonment of a well, the cuing shal 
be thoroughly ripped or perforated from top to bottom, except that perforations wil 
not be required over intervals of the well that are sealed with cement. ?‘bc 
screened portion of the well and the annular space betwen the wing and the 
drillhole wall shaI1 be effectively and completely filled with cement or bentor& 
cement grout appIied under pressure. 
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APPENDIX II 

Groundwater Classification Map 
(89 x 11”) 

Note: This is a generalized, unofficial map of the groundwater classibtion~. The official delineations 
were done at the 124,000 scale using the United States Geological Survey 7.5 minute quadrangle 
maps. These delineations are on file at the office of the Department’s Groundwater Section. 
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APPENDIX III 

Map of Groundwater Reservoirs and the Crftfcal Portions of Their Recharge Areas 
(85” x 11”) 
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GROUNDWATER RESERVOIRS AND THE CRITICAL 
PORTIONS OF THEIR RECH ,ARG E .AREAS 

CroMdwOtU Reservoirs 
Sotwotcd fhkkness > 40 feet 
fromitrivity > 4000 ft.tq./doy 

Critkd pocks of the rechorgc 
weas to prndwater reservoirs 
OS delineottrd by the RI Dept. 
of Environmental knoiemrnt 

Town Boundaries ’ cl \I 

Cromdrder Rerkvoirt: 
1. Upoff Bmch 
2 . Slotasviik 

4. Bbckstone 
5 . . Low BlockstoM 

uo&msu& 

; ’ 
8 : 

E”;Ieb 
Providcncc - War 

9. Bt7tington 
10, uim 
11. Hnt 
12. Aropucrttiet 
13. Pettoqmsaitt 
14. ctipuxrt 
1s. Mink 
1;. ,uwJ -ou?( 

- P-0 
18: Uppe Wood 
19. Lower wood 

NOTES: RUXM did not delirmte reckrgc maus to those pnd~otw resefvoirs or 
portions of goudrotr fewvoifs due the goudrotef qudity is kmm 
of pfesuned to k Vuutabk for &ir&ing rater me ritbout trtohent. 

The ~ou&oter rcserv& were initidy tineated by the R.1. Watt 
Rrsouco Bwd. Three pmdratu reservoirs (112, 14, 8) WC modified 
by DW using data from the U.S. Ckdogicd kvey. 
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Rhode Island Department of Environmental Management 
_ “yI. 3ivision of Groundwater and ISDS 

Groundwater Section 

February 1993 

PROPOSED AMENDMENTS TO THE 
RULES AND REGULATIONS FOR GROUNDWATER QUALITY 

Sections and Subsections as Proposed 

The Groundwater Section of the Rhode Island Department of Environmental Management has proposed 
amendments to the DEM “Rules and Regulations for Groundwater Quality”(May 1992). The proposed 
amendments include additions and deletions to the original text of the regulations. The following sections 
and/or subsections of the regulations are proposed to read as follows: 

Section 5. APPLICABILITY 

5.06 Monitoring Wells; Permanent monitoring wells installed pursuant to these regulations shall be in 
compliance with the construction standards in Appendix I. A monitoring well is designated 
permanent if it exists for more than 180 days. The monitoring well abandonment procedures in 
Appendix I shall apply to all permanent and non-permanent monitoring wlells and those 
piezometers where improper abandonment would result in a reasonable likelihood of groundwater 
pollution. 

Section 7. DEFINITIONS 

“Community water supply well” means a well that serves a community water system. 

“Non-community water system” means a public water system that is not a community water system; as is 
defined in the Rhode Island Department of Health Rules and Regulations Pertaining to Public Drinking 
Water, September 1977, and amendments. thereto. 

“Non-community water supply well” means a well that serves a non-community water system. 

“Refined wellhead protection area” means a wellhead protection area which is approved and designated 
by the Director based upon a delineation submitted to the Director which was prepared using more 
sophisticated methods and/or additional data than that used in the Director’s initial delineation. The 
refined wellhead protection area must be prepared in a manner consistent with the criteria and criteria 
thresholds in the Rhode Island Wellhead Protection Program approved by the US Environmental 
Protection Agency. 

“Wellhead protection area” means the critical portion of a three-dimensional zone surrounding a public 
well or wellfield through which water will move toward and reach such well or wellfield as designated by 
the Director. 

Proposed Amendments to the Rules and Regulations for Groundwater Quality, Feb. 1993 
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Section 8. PROHIBITIONS 

8.06 

8.07 

8.08 

8.09 

8.10 

8.11 

The establishment of new solid waste landfills and facilities for the disposal of hazardous waste 
are prohibited in areas where the groundwater is classified GAA. 

The establishment of new solid waste landfills and facilities for the disposal of hazardous waste 
shah be prohibited within areas designated by the Director to be wellhead protection areas for 
community water supply wells. 

Owners and operators of existing solid waste landfills and facilities for the disposal of hazardous 
waste licensed at the date of promulgation of this rule and located within the wellhead protection 
area of a community water supply well, shall be prohibited from expanding the area1 extent of the 
waste disposal area and shall not institute modifications to practices under its operating license 
without prior approval of the Director. Facility modifications which pose an increased risk of 
introducing pollutants to the groundwater shall be prohibited. 

Disposal of solid waste s prohibited at facilities which lack a valid DEM solid waste disposal 
facility license or at such facilities whose licenses have expired or lapsed pursuant to Rhode Island 
Rules and Regulations for Solid Waste Management Facilities, February 1991, and amendments 
thereto. 

No person shall install underground storage tanks in new locations within the wellhead protection 
area of community water supply wells. This prohibition shall not apply to the replacement or 
upgrading of existing underground storage tanks installed prior to the effective date of’ the: 
regulations provided that such activity take place in accordance with all applicable state anu 
federal regulations. 

Any action taken in violation of the above prohibitions shall be deemed a violation of these Rules 
and Regulations for Groundwater Quality. For violations that are of a continuing nature, each 
and every day that the violation exists shall constitute a separate and distinct violation. 

Section 9. GROUNDWATER CLASSIFICATION 

9.01 Definitions: The Director shall classify the groundwater resources of Rhode Island using the four 
classes established in Chapter 46-13.1 of the General Laws of Rhode Island, 1956, as amended 
and which are further defined below: 

(2) Wellhead protection areas for community water supply wells, as described below: 

(i> Within the delineation of a wellhead protection area to each community 
water supply well as designated by the Director or another delineation which 
is accepted by the Director in accordance with the Rhode Island Wellhead 
Protection Program, Rhode Island Department of Environmental 

Proposed Amendments to the Rules and Regulations for Groundwater Quality, Feb. 1993 
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Management, February 1990, and any amendments thereto and in 
accordance with section 18.00; 

(ii) Where a delineation of a wellhead protection area for a community water 
supply well in accordance with 9.01(a)(2)(i) above is not available, the 
wellhead protection area shall be a 2000 foot radius circle surrounding the 
well, until such time that a delineation in accordance with 9.01(a)(2)(i) 
above is available. 

Groundwater may be classified GC in those areas which, because of present or past land 
use or hydrogeological conditions, the Director has determined to be more suitable for 
certain waste disposal practices than for development as a drinking water supply. 

(1) 

(2) 

(3) 

Groundwater located beneath the fohowing areas may be classified GC: 

(i) At licensed solid waste landfills: 

(A) The currently permitted area for waste disposal as established in a 
valid operating license issued by the Department, including a license 
issued pursuant to a court order; and 

The classification of a site as GC shall be limited to the waste disposal activities 
and other site specific conditions prescribed for the facility in the valid DEM solid 
waste or hazardous waste disposal facility license which was in effect on the 
effective date of these regulations. Any change in the design, construction or 
operation of such facilities, including changes in the types of waste accepted at the 
facility, which the Director has reason to believe may affect th.e potential for 
groundwater contamination at the site, shall be subject to the groundwater quality 
certification requirements of section 17; 

At the point in time when a license for a solid waste landfill or facility for the 
disposal of hazardous waste has lapsed or the facility is no longer being operated, 
then by definition the site shall be considered reclassified to (GB, unless the 
Director determines that the GC classification is appropriate for the site. 

Propcsed Amendments to the Rules and Regulations for Groundwater Quality, Feb. 1993 
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Section 10. GROUNDWATER QUALITY STANDARDS AND PREVENTIVE ACTION LIMITS 

TABLE 1. Numerical Groundwater Quality Standards and Preventive Action Limits for Class GAA in _ 
Class GA 

Substance 
Groundwater Oualitv Preventive 

Standard Action Limit 
(milligrams per liter, except as noted) 

A. Inorganic Chemicals 

Arsenic 
Asbestos 

Barium 
Cadmium 
Chromium (total) 
Fluoride 
Lead 
Mercury 
Nitrate (as N) 
Nitrite (as N) 
Nitrate/Nitrite (total) 
Selenium 
Silver 

0.05 0.025 
7 million 3.5 million 
fibers/l fibers/l 

2 1 
0.005 0.0025 
0.1 0.05 
4 2 
0.015 0.007 
0.002 0.001 

10 5 
1 0.5 

10 5 
0.05 0.025 
0.05 0.025 

B. Organic Chemicals 

Alachlor 0.002 0.001 
Aldicarb (Temik) 0.010 0.005 
Atrazine 0.003 0.0015 
Benzene 0.005 0.0025 
Carbofuran 0.04 0.02 
Carbon Tetrachloride 0.005 0.0025 
Chlordane .0.002 0.001 
Chlorobenzene 0.1 0.05 
2,4-D 0.07 0.035 
Dibromomchloropropane (DBCP) 0.0002 0.0001 
Dichlorobenzene o- 0.6 0.3 
Dichlorobenzene m- 0.6 0.3 
Dichlorobenzene p- 0.075 0.0375 

Proposed Amendments to the Rules and Regulations for Groundwater Quality, Feb. 1993 
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_j_ TABLE 1. (continued) , ? 

Substance 
Groundwater Gualitv Preventive 

Standard Action Limit 
(milligrams per liter, except as noted) 

Dichloroethane (1,2-) 
Dichloroethylene (l,l-) 
Dichloroethylene (c&1,2-) 
Dichloroethylene (tram+1,2-) 
Dichloropropane (1,2-) 
Endrin 
Ethylbenzene 
Ethylene dibromide (EDB) 
Heptachlor 
Heptachlor epoxide 
Lindane 
Methoxychlor 
Methyl tertiary butyl ether (MTBE) 
Pentachlorophenol 
Polychlorinated biphenyls (PCBs) 
Styrene 
Tetrachloroethylene 
Toluene 
Toxaphene 
2,4,5-TP (Silvex) 
Trichlorethane (l,l,l-) 
Trichloroethylene (TCE) 
Trihalomethanes (total) 
Vinyl Chloride 
Xylenes 

0.005 0.0025 
0.007 0.0035 
0.07 0.035 
0.1 0.05 
0.005 0.0025 
0.0002 0.0001 
0.7 0.35 
0.00005 0.000025 
0.0004 0.0002 
0.0002 0.0001 
0.0002 0.0001 
0.04 0.02 
0.04 0.02 
0.001 0.0005 
0.0005 0.00025 
0.1 0.05 
0.005 0.0025 
1 0.5 
0.003 0.0015 
0.05 0.025 
0.2 0.1 
0.005 0.0025 
0.1 0.05 
0.002 0.001 

10 5 

C. Microbiological 

Total Coliform 
Bacteria zero zero 

Proposed Amendments to the Rules and Regulations for Groundwater Quality, Feb. 1993 
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TABLE 1. (continued) 

Substance 
Groundwater Oualitv Preventive 

Standard Action Limit 
(milligrams per liter, except as noted) 

D. Radionuclides 

Gross Alpha 
Particle Activity 15 pCi/liter 7.5 pCi/liter 

Gross Beta 
Particle Activity 4 mrem/yr 2 mrem/yr 

Radium 226 and 
Radium 228 combined 5 pCi/liter 2.5 pCi/liter 

The numerical groundwater quality standards in these regulations are based primarily on the Note: 
maximum contaminant levels promulgated by the Rhode Island Department of Health in the Rules and 
Regulations Pertaining to Public Drinking Water, December 1990, and amendments thereto. As additional, 
or revised maximum contaminant levels are adopted by the Rhode Island Department of Health, the n 
or revised maximum contaminant levels are incorporated herein by reference as groundwater quality 
standards for class GAA and class GA 

Section 11. REVIEW AND MODIFICATION OF GROUNDWATER CLASSIFICATION 

11.08 Downmadinp of Groundwater Classification to GC 

(c) Groundwater currently classified GA and GB that does not lie within the wellhead 
.protection area of a community water supply well as designated by DEM may be 
reclassified to GC for proposed sites for solid waste landfills and proposed sites for 
hazardous waste disposal facilities. Groundwater classified GAA or designated GAA Non- 
attainment shall not be reclassified to GC. 

Section 12, DETERMINATION OF COMPLIANCE WITH GROUNDWATER QUALITY STANDARDS 
AND PREVENTIVE ACTION LIMITS 

12.02 Groundwater Monitoring Program 

(c) Monitoring well construction shall be in compliance with the standards set forth in 
Appendix I. 

Proposed Amendments to the Rules and Regulations for Groundwater Quality, Feb. 1993 
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Section 14, NOTIFICATION TO DEM OF VIOIkI’IONS OF PREVENTIVE ACTION LIMITS AND 
GROUNDWATER QUALIrY STANDARDS 

14.03 Notification; Facility owners and/or operators that discharge to groundwater or have had a 
discharge or release to groundwater shall notify the Department when: 

(a) A preventive action limit has not been met at any point of compliance at a. facility that has 
a discharge to groundwater approved by DEM where the groundwater is classified GAA 
or GA, 

Section 16. GROUNDWATER REMEDIATION 

16.03 Groundwater Ouality Certification; Groundwater remediation plans, including those prepared 
pursuant to these regulations and the regulations and programs specified in section 16.02(b)(l)- 
(4), are subject to the requirements of groundwater quality certification in selction 17, except 
where limited by constraints of federal laws. 

Section 17. GROUNDWATER QUALITY CERTIFICATION 

’ ,,,““r 17.01 Applicabiliw% In order to determine compliance with groundwater classification, groundwater 
quality certification is required for proposed facilities and activities that have an actual or 
potential adverse impact on groundwater quality, including certain facilities and activities with no 
designed discharge to groundwater. Groundwater quality certification by the Department’s 
Groundwater Section shall be a requirement for final Department approval of the applications 
or requests to grant, renew or substantially modify the approvals, licenses, certifications, etc. 
below: 

(a) Department approvals for groundwater remediation plans (including, but not limited to, 
remediation pursuant to: Rhode Island Regulations for Underground S,torage Facilities 
Used for Petroleum Products and Hazardous Materials, April 1985, and amendments 
thereto; Rhode Island Rules and Regulations for the Investigation and Remediation of 
Hazardous Material Releases, as promulgated; federal Comprehensive Environmental 
Response, Compensation and Liability Act (42 USC 9601 et seq.); and federal Resource 
Conservation and Recovery Act (42 USC 6901 et seq.)); except where limited by 
constraints of federal laws. 

Section 18. WELLHEAD PROTECTION 

18.01 Delineation of Wellhead Protection Areas; Wellhead protection areas for each public well or 
wellfield in Rhode Island shall be established by the Department in accordance; with one of the 
following: 

Proposed Amendments to the Rules and Regulations for Gmundwater Quality, Feb. 1993 
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Wellhead protection areas shall be delineated by the Department in accordance with the 
requirements of the “Rhode Island Wellhead Protection Program,” Rhode 1~1; 
Department of Environmental Management, February 1990, and any amendments there. , 

A refined wellhead protection area delineated by the Director, or accepted by the Director 
in accordance with section 18.02; 

Where a delineation of a wellhead protection area for a community water supply well in 
accordance with 18.01(a) or (b) above is not available, the interim wellhead protection 
area shall be a 2000 foot radius circle surrounding the well, until such time that a 
delineation in accordance with 18.01(a) or (b) is available; or 

Where a delineation of a wellhead protection area for a non-community water supply well 
in accordance with 18.01(a) or (b) above is not available, the wellhead protection area 
shall be a 1750 foot radius circle surrounding the well, until such time that a delineation 
in accordance with 18.01(a) or (b) is available. 

18.02 Refined Wellhead Protection Areas: Refined wellhead protection areas shall be delineated in 
accordance with the “Rhode Island Wellhead Protection Program,” Rhode Island Department of 
Environmental Management, February 1990, and any amendments thereto. The delineation 
criteria and criteria thresholds, as described in the “Rhode Island Wellhead Protection Program,” 
shall be adhered to unless otherwise approved by the Director. 

(a) Requests for approval of refined wellhead protection areas shall be submitted in writ’ 
to the Director and shall include, at minimum: 

(1) 

(2) 
(3) 
(4) 

(5) 

(6) 

A map of the well location and proposed refinedwellhead protection area using the 
United States Geological Survey 7.5 minute quadrangle map (scale of 1:24000); 

Detailed description of the mapping methodology; 

List of data sources; 

Detailed description of field meihods and results for such activities as pump tests 
and water table measurements; 

Detailed description of modelling method and results, principal model input and 
output values; and 

Water table map at a scale of 1:24000 used in the refined wellhead protection area 
mapping; 

(b) Written requests to the Director to designate a refined wellhead protection area shall be 
accepted from the following entities: 

Pmposed Amendments to the Rules and Regulations for Gmundwater Quality, Feb. 1993 
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Mayor, council president, ‘manager or administrator of the municipality that is the 
owner of the well; 

(2) Owner or the chief executive officer, chairman of the board or president of the 
entity that is the owner of a non-municipal well. 

(4 

60 

Additional information may be required by the Director in order to adeiquately review a 
proposed refined wellhead protection area. 

After reviewing the proposed refined wellhead protection area, the Director shall accept 
it, deny it, or accept it with conditions. An accepted refined wellheadi protection area 
delineation will be incorporated into the official wellhead protection map in accordance 
with section 18.03(b) and shall replace the Director’s initial wellhead protection area 
delineation. 

18.03 Wellhead Protection Area Maps: 

(a) The wellhead protection areas shall be delineated on 1:24000 scale maps. The 1:24000 
scale maps shall be on file for review at the Rhode Island Department of Environmental 
Management, Groundwater Section, 291 Promenade Street, Providence, RI 02908. Smaller 
scale maps may be made available from the Department at the above address. The 
Director shall establish an appropriate fee, which shall be based on the costs of map 
reproduction, for copies of the wellhead protection area maps. 

(b) The Director shall periodically initiate rule-making procedures to update the wellhead 
protection maps to incorporate additional wellhead protection areas and/or delete certain 
wellhead protection areas. 

18.04 Deletions of Wellhead Protection Areas: Wellhead protection area delineations will be deleted 
from the Department’s wellhead protection area map when the Director has determined that the 
well is no longer serving the purpose of a public well and it is not likely to serve such purpose in 
the foreseeable future. 

18.05 Wellhead Protection ProPram Roles and Resnonsibilities; Consistent with the “Rhode Island 
Wellhead Protection Program,” Rhode Island Department of Environmental Management, 
February 1990, and any amendments thereto, the Wellhead Protection Program roles and 
responsibilities shall be assigned as follows: 

(a) The Department of Environmental Management shall: 

(1) Provide water suppliers and the municipalities with wellhead protection area 
delineations; 

(2) Provide water suppliers and the municipalities with technical assistance on 
conducting inventories of known and potential sources of groundwater 
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contamination and assistance in the development of local wellhead protection plans; 

(3) Review and approve, deny, or approve with conditions the inventories of known aA. 

potential sources of groundwater pollution and the local wellhead protection plans; 

(4) Ensure that the local wellhead protection plans are implemented and updated as 
required. 

(b) Water suppliers that have a groundwater source(s) of supply and which are subject to the 
Department’s “Rules and Regulations for Water Supply Management Planning,” August 
1992, and amendments thereto, shall: 

(1) Conduct an inventory of known and potential sources of groundwater contamination 
within their wellhead protection areas in accordance with section 18.06; and 

(2) Prepare a wellhead protection plan in accordance with section 18.07. 

(4 Municipalities that have wellhead protection areas within their boundaries shall: 

(1) Conduct an inventory of known and potential sources of groundwater contamination 
within the wellhead protection areas in accordance with section 18.06, except for 
those wellhead protection areas addressed by the water suppliers in section 
18.05(b); and 

(2) Prepare a wellhead protection plan in accordance with section 18.07. 

(d) In carrying out the tasks described above, the Director encourages suppliers and 
municipalities to coordinate their efforts and where practical to conduct regional 
inventories and prepare regional wellhead protection plans. 

(e) Each supplier or municipality required to conduct a wellhead protection area inventory and 
prepare a wellhead protection plan shall designate a committee or individual responsible 
for such inventory and plan and shall notify the Director of this designation by July 1,1993. 

18.06 Wellhead Protection Area Inventories of Known and Potential Sources of Pollution: Inventories 
are required to identify known and potential sources of groundwater pollution within the wellhead 
protection area. The results of the inventory will then be used in the determination of the most 
appropriate management strategies to include in the wellhead protection plan described in section 
18.07. 

(a) The inventory should be done in accordance with the Rhode Island Department of 
Environmental Management Guidance Document: “Inventory of Potential Sources of 
Groundwater Contamination in Wellhead Protection Areas,” December 1992, and 
amendments thereto. 
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(b) The results of the wellhead protection area inventory shall be submitted to the 
Groundwater Section on maps and in a summary report in accordance with the following 
schedule: 

(1) Water suppliers that have a groundwater source(s) of supply and which are subject 
to the Department’s “Rules and Regulations for Water Supply Management 
Planning,” August 1992, and amendments thereto, shall submit wellhead protection 
inventories in accordance with the schedule for the water supply management plans 
promulgated in the “Rules and Regulations for Water Supply Management 
Planning.” This schedule is reiterated below: 

Pawtucket Water Supply Board October 1, 1993 
Wakefield Water Company October 1, 1993 
Kingston Water District November 1, 1993 
South Kingstown (town of) November 1, 1993 
North Kingstown (town of) November 1, 1993 
Rhode Island Port Authority November 1, 1993 
Kent County Water Authority February 1, 1994 
Lincoln Water Commission March 1, 1994 
Cumberland (town of) March 1, 1994 
Bristol County Water Authority April 1, 1994 
Pascoag Fire District April 1, 1994 
Harrisville Fire District April 1, 1994 
Westerly (town of) June 1, 1994 

(2) Municipalities with wellhead protection areas shall submit wellhead protection 
inventories to the Department by October 31, 1994. 

(3) Individual requests for a six month extension of this deadline will be considered by 
the Director. 

(c) Once an inventory is submitted to the Director, the Director shall approve it, deny it or 
approve it with conditions. In order for an inventory to be approved by the Director, the 
Director must determine that the methods used to conduct the inventory and the resulting 
maps and summary reports have sufficiently identified and characterized the threats to 
groundwater quality within the wellhead protection area. 

18.07 Wellhead Protection Plans: 

. . . 

(a) Wellhead protection plans, prepared in accordance with the “Rhode Island Wellhead 
Protection Program,” February 1990, and any amendments or guidance documents thereto, 
shall be developed to identify workable management strategies to protect groundwater 
quality within the wellhead protection areas. These plans shall be submitted to the 
Department’s Groundwater Section by: 
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(1) Water suppliers that have a groundwater source(s) of supply and which are subject’ ’ 
to the Department’s “Rules and Regulations for Water Supply Manageme 
Planning,” August 1992, and amendments thereto, shall prepare a plan outlink, 
strategies under their authority to protect groundwater quality within their wellhead 
protection areas. 

(2) Municipalities that have wellhead protection areas within their municipal 
boundaries, as designated on the map referenced in section 18.02, shall submit 
wellhead protection plans that address all of the wellhead protection areas within 
the municipality, including the following: 

(0 Wellhead protection areas for wells of water suppliers that have a 
groundwater source(s) of supply and which are subject to the Department’s 
“Rules and Regulations for Water Supply Management Planning,” August 
1992, and amendments thereto; and 

(ii) Wellhead protection areas for all other community and non-community 
public water systems that are wholly or partially within the boundaries of the 
municipality. 

(b) The wellhead protection plans shall be submitted to the Department in accordance with 
the following schedule: 

(1) Water suppliers as described above in section 18.07(a)( 1) shall submit a wellhe 
protection plan within one year after the date specified in section 18.06(b)( 1) fo, 
submission of the inventory. 

(2) Municipalities shall submit wellhead protection plans by October 31, 1995. 

(3) Individual requests for a six month extension of this deadline will be considered by 
the Director. 

(c) The wellhead protection plans shall, at minimum, consist of: 

(1) A description of past efforts to protect groundwater quality, both regulatory and 
. non-regulatory (e.g., public education, land acquisition); 

(2) An evaluation of the groundwater quality within the wellhead protection area based 
on available groundwater quality data from the well and any other locations in the 
wellhead protection area and based on the presence of known and potential sources 
of pollution as identified in the inventory required in section 18.06; 

(3) Identification of the management approaches determined to be most appropriate 
for protecting groundwater quality within the wellhead protection area, given the 
unique circumstances of the municipality and/or the supplier; 
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(4) Implementation strategies for each management approach identified above in 
18.07(c)(3), including, but not limited to, problems that may be encountered and 
how they will be resolved; and 

(5) Five year schedule of activities for implementing the wellhead protection plan. 

(6) Identification of the approach that will be taken to update the wellhead protection 
plan. 

(d) Prior to submission of the wellhead protection plan to the Director, the plan shall be 
approved and endorsed by: 

(1) The town or city council for a municipal wellhead protection plan; or 

(2) The governing body of a non-municipal water supplier for a supplier prepared 
wellhead protection plan. 

(e) Once a wellhead protection plan is submitted to the Director, the Director shall approve 
it, deny it or approve it with conditions. In order for a plan to be approved by the 
Director, the Director must determine that: 

(1) There is a substantial likelihood that implementation of the plan will result in an 
increased level of groundwater protection in the wellhead protection area; and 

(2) The pollution sources identified in the inventory required in section 18.06 will be 
addressed in a manner that will minimize the threat they pose to groundwater 
quality in the wellhead protection area. 

02 The wellhead protection plans shall be updated at least once every five years. 

Section 20. ENFORCEMENT 

20.01 Where the Director has reason to believe that a violation of any part of the regulations herein 
has occurred, the Director may issue a notice of violation and/or immediate compliance order 
pursuant to Chapter 42-17.1 of the Rhode Island General Laws of 1956, as amended. 

20.02 For violations that are of a continuing nature, each and every day that the violation exists shall 
constitute a separate and distinct violation. 
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Section 21. APPEALS 

Any person affected by a decision of the Director pursuant to these regulations may, in accordance with 
the Administrative Rules of Practice and Procedure for the Department of Environmental Management, 
file a claim for an adjudicatory hearing to review the decision. The party appealing a Department decision 
bears the burden of proving that their application complies with all requirements of the rules and 
regulations herein. 

Section 22. SUPERSEDED REGULATIONS 

22.01 On the effective date of these regulations, section 9.03 (Monitoring Well Abandonment) of the 
Rules and Regulations Governing the Enforcement of Chapter 46-13.2 Relating to the Drilling 
of Drinking Water Wells, filed -with the Secretary of State December 15, 1989, is hereby revoked 
and superseded by section 9.0 of Appendix I of the regulations herein. 

22.02 In accordance with the filing with the Office of the Secretary of State and effective twenty (20) 
days thereafter, the following sections and subsections of these regulations are hereby amended: 
5.06, 7, 8, 9.01, 10.02, 11.08, 12.02, 14.03, 16.03, 17.01, 18, 20, 21, 22, 23. 

Sectiou 23. PENALTIES 

Penalties will be assessed in accordance with the Department’s Rules and Regulations for the Assessn 
of Administrative Penalties for any violation of these regulations. 

APPENDIX I 

Required Monitoring Well Construction Standards and Abandonment Procedures 

1.0 Purpose: to provide minimum standards for; (a) the procurement of samples representative of 
groundwater; and (b) abandonment procedures for removing the vertical conduit to groundwater. 

2.0 Anniicabiiity: The monitoring well construction standards herein apply to ail permanent 
monitoring wells installed pursuant to these regulations. Pursuant to Section 12.02 of these 
regulations, wells installed at the direction of other programs are exempt from Sections 4.0 
through 12.0 of this Appendix. A monitoring well is designated permanent if it exists for more 
than 180 days. Section 13 of this appendix on monitoring well abandonment applies to all 
permanent and non-permanent monitoring wells subject to these regulations. Section 13 also 
applies to those piezometers where improper abandonment would result in a reasonable 
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-.-* likelihood of groundwater pollution. Additional requirements may be specified by the Director. 

3.0 Prevention of Groundwater Pollution; During well construction and aban.donment, every 
appropriate precaution shall be taken to prevent introducing pollutants into the groundwater. 
This shall include, but not be limited to, steam cleaning and washing of drilling equipment and 
proper cleaning and storage of well casing. Only potable water shall be used in well construction 
and abandonment unless otherwise approved by the Director. 

4.0 Construction and Abandonment Standards: The procedures described in this Appendix 
incorporate minimum standards. The Director may waive the requirements andi allow deviation 
from these procedures where such deviations are necessary to procure representative groundwater 
samples. All deviations from the procedures shall be documented and provided to the Director. 
If the Director determines that the deviation from these procedures will not 01: does not result 
in the procurement of samples representative of groundwater, the Director may require the 
installation of a new monitoring well. 

5.0 Well &sine; All permanent groundwater monitoring wells shall be constructed of PVC well 
casing material. All casing shall have a minimum inside diameter of 2.0 inches. Monitoring wells 
constructed in unconsolidated material less than 100 feet in depth shall be constructed using a 
minimum of schedule 40 PVC. Wells greater than 100 feet shall be constructed using a minimum 
of schedule 80 PVC. 

-*,. 5.1 Assemblv and Installation: All casing shall be constructed of flush threaded joints or 
threaded coupling joints. All joints shall be fitted with an “0” ring or wrapped with teflon 
tape. Solvent welded joints are not permissible without prior written permission of the 
Director. 

5.2 Excentions; The Director may allow alternate well casing material if the pollutant 
concentrations or geologic setting require an alternative construction. Alternative 
materials include but are not limited to: (a) Teflon; (b) stainless steel; or (c) uncoated or 
galvanized steel. 

6.0 Well Screen: The well screen slot size shall retain at least 90% of the grain size of a filter pack 
or at least 60% of the grain size of the collapsed formation. Well screens on wells and 
piezometers shall not exceed the length necessary to collect a representative groundwater sample 
or to determine water table elevation. Well screens shall be factory slotted. A bottom cap and 
sump sediment trap shall be installed. 

7.0 . Filter Pack; The filter pack shall be chemically inert, well rounded and well sorted glass beads 
or silica-based sand or gravel of uniform grain size. The filter pack must minimize the amount 
of fine material entering the well and shall not inhibit the flow of water into the well. The filter 
pack shall extend a minimum of one foot , but no more than 5 feet above the well screen. The 
filter pack shall not pollute groundwater. 

Proped Amendments to the Rules and Regulations for Groundwater Quality, Feb. 1993 

15 



8.0 Sealing Reauirements: 

8.1 Filter Pack Seal: All monitoring wells installed with a filter pack shall be constructed wI 
a filter pack seal, such as bentonite flakes or pellets . The seal shall extend to 
approximately one foot above the filter pack and shall be properly hydrated. 

8.2 Annular Space Seal; All monitoring wells shall be installed with an annular space seai that 
has a permeability of 1 x 10-7 centimeters per second or less. Materials that meet this 
criterion include but are not limited to neat cement grout and cement-bentonite grout. 
The annular space seal shall extend to the ground surface seal, except where a road box 
meeting the requirements of Section 10.0 is used. 

8.3 Ground Surface Seal: All monitoring wells shall be constructed with a continuous pour 
concrete ground surface seal. To avoid frost heaving and to anchor the well, the ground 
surface seal shall extend to a minimum of 40 inches below the land surface, unless the well 
meets one of the requirements of the exemption described in Section 8.4. The ground 
surface seal shall be flared such that the diameter at the top is greater than the diameter 
at the bottom. The top of the ground surface seal shall be sloped away from the well 
casing and shall be imprinted with the designation of the monitoring well. 

8.4 Exemntion from 40 Inch Ground Surface Seal Requirement: As stated in Section 8.3, the 
ground surface seal shall extend at least 40 inches down the hole from the land surface. 
Exemptions from the rule are limited to the following circumstances: 1) where the seal would 
interfere with proper placement or functioning of the well screen; and 2) where a road box is u.r ” 
and sand is placed inside and directly below the road box in such a way as to ensure that a,., 
seepage into the road box drains away from the well. 

9.0 Protective Cover Pipe; The protective pipe shall consist of a minimum 4 inch diameter metal 
casing with locking cap. The protective pipe shall extend from the bottom of the ground surface 
seal to a minimum of 24 inches above the land surface. There shall be no more than 4 inches 
between the top of the well casing and the top of the protective pipe. The monitoring well 
designation shall be indicated clearly on the protective cover pipe. A gas vent and a drain hole 
shall be installed. A high visibility guard post to prevent destruction of the well may be required. 
The Director may request additional. protective devices as necessary. 

10.0 Road Box: Road boxes are acceptable in locations where protective cover pipes are not suitable. 
All road boxes shall be secured and water tight and prevent easy access to the well. The well 
shall be fitted with a locking, water tight cap. The ground surface seal for the road box shall be 
competent such that vehicle traffic will not cause it to fail. The annular space seal shall extend 
upward to within one foot of the ground surface seal. One or two feet of permeable material may 
be emplaced between the ground surface seal and the annular space seal in order to allow for the 
drainage of runoff which may leak into the road box from the ground surface. 

11.0 Well Development: Development of all monitoring wells shall be performed no earlier than 48 
hours after completion and before the initial water quality samples are taken. The goal of we!1 
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development is to produce water free of fine sand, coarser material, drill cuttings, and drilling 
fluids. The formation shall be allowed to stabilize for at least 24 hours before groundwater 
sampling. 

Innovative Well Installation; Innovative wells including but not limited to Microwells or 
Geoprobes, that are small-diameter and are non-destructive to the formation, and which are 
capable of providing samples representative of groundwater, need not meet the construction 
requirements set forth in Sections 4.0 through 11.0 of this appendix. 

MonitorinP Well and Piezometer Abandonment: 

13.1 General: / 

(a): All monitoring wells and applicable piezometers as described in s,ection 1.0 of this 
appendix that are no longer used to gather information on geologic or groundwater 
properties shall be abandoned pursuant to the provisions of section 13.2 of this 
appendix. Well abandonment shall take place within 60 days after its use has been 
terminated, unless a written exemption is received from the Director for continued 
use. 

(b) Innovative wells: Innovative wells as described in Section 12.0 of this Appendix 
shall be abandoned at the end of use in order to remove the conduit to 
groundwater. Abandonment of innovative wells shall consist of removal of the well 
and grouting of the borehole. Innovative wells are exempted from the 
abandonment procedures described in Section 13.2 of this Appendix. 

13.2 Abandonment Procedures; The well shall be inspected from the land surface through the 
entire depth of the well before it is sealed to ensure against the ipresence of any 
obstructions that will interfere with sealing operations. 

(a) Wells constructed with an impermeable annular seal shall be abandoned by cutting 
off the casing a minimum of 4 feet below land surface. The remaining casing shall 
be completely filled, with a neat cement grout or bentonite-cemeat grout. The 
remaining hole volume shall be backfilled with natural material, with the following 
exception: where backfilling with natural material would result in a grout plug less 
than 4 feet long, the hole shall be filled to approximately one foot from the ground 
surface with the neat cement grout or bentonite-cement grout. 

(b) Wells not known to be constructed with an impermeable annular seal shall be 
abandoned by completely removing the well casing and sealing with neat cement 
or bentonite-cement grout to approximately one foot from the ground surface. If 
the casing cannot be removed during the abandonment of a well, the casing shall 
be thoroughly ripped or perforated from top to bottom. except that perforations will 
not be required over intervals of the well that are sealed with cement. The 
screened portion of the well and the annular space between the casing and the 
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drillhole wall shall be effectively and completely filled with cement or bentmite- 
cement grout applied under pressure. 

Additional documents available from RI DEM: 

* A Summary of the Proposed Amendments to the “Rules and Regulations for Groundwater 
Quality,” February 1993. 

* A Summary of the “Rules and Regulations for Groundwater Quality,” May 1992. 
* Groundwater Classification Changes in the Proposed Amendments to the “Rules and 

Regulations for Groundwater Quality,” February 1993. 
* A Summary of the RI Wellhead Protection Program, December 1992. 
* W,~llhe~~d,Prc.teaJon Area Delineation Methodology for Ptbiic Drinking Water Wells in 

RI, March 1993. 

For more information on the proposed amendments to the “Rules and Regulations for Groundwater 
Quality” or the state’s Groundwater Protection Program, please contact the Groundwater Section at (401) 
277-2234, or write to the Groundwater Section, RI DEM, 291 Promenade St., Providence, RI 02908. 
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‘RHODE ISLAND WATER QtiiLI’iY STAND&S 
l 

(Rhode Island Department of Environmental Management, Division of Water 
Resources; Rhode Island Water Quality Regulations for Water Pollution Control, 

Section 6 - Water QuaIity Standards; Adopted December 20, 1984, Effective January 
9, 1985; Amended effective October 28, 1988) 

6.1 Purpose. A water quality standard 
defines the water quality goals of a water 
body, or portion thereof, by designating 
the UK or uses 10 be made of the water 
and by setting criteria necessary to protect 
the uses. Water quality standards are in- 
tended to protect public health or welfare, 
enhance the quality of water and acrve 
the purposes of the Clean Water Act (the 
Act) and Chaptcr*46-12 of the General 
Laws of Rhode Island. “Serve the pur- 

poses of the Act” (as defined in Section 
101 (a)(2) and 303(c) of the Clean U’ater) 
means that water quality standards 
should, whenever attainable, provide wa- 
ler quality for the protection and propaga- 
tion of fish, shellfish and wildlife and for 
recreation in and on the water and take 
into consideration their USC and value of 
public water supplies, propagation of fish, 
shellfish. and wildlife, recreation in and on 
the water and agricultural, industrial, and 
other purposes including navigation. 

Such standards serve the dual purposes 
of establishing thr *‘ater quality goals for 
a specific water body and serve as the 
regulatory basis for the establishment of 
water-quality-based-treatment controls 
and strategies beyond the technology- 
based levels of treatment required by Sec- 
tions 301(b) and 306 of the Clean Water 
Act. 

6.2 W8tcr Use Classification - ‘fhe 
w8tcn of the State shall be assigned to 
one of the cfasscs listed Mow. Each class 
is defined by the most sensitive. and tbere- 
fore governing, uses which it is intended to 
pKMct: 

6.21 Freshwater - 
Class A - (drinking) water supply 
Chss B - public water supply with ap 

proprialc treatment 
- agricultural UKS 

- bathing. other primary con- 
tact recreational rctivitits 

- fish and wildlife habitat 

Class C - boating, other secondary con. 
tact recreational rctivities 
- fish and wildlife habitat 

- industrial procesxs and 
cooling 

*Class D- migration of fish 
- good aesthetic value 

*Class E- Nuisance conditions; UKS 
limited to: 

- certain industrial processes 
and cooling 
- power 
- navigation 

’ Classes D and E shall k used to 
describe an existing condition only, and 
shall not be considered an acceptable goal 
for classification of any water. 

6.22 Sea Water - 
Class SA- bathing and contact 

recreation 

- shellfish harvesting for direct 
human consumption 

- fish and wildlife habitat 

Class SB - shellfish harvesting for hu- 
mm consumption after 
dcpuration 

- bathing, other primary con- 
tact rencational activities 

- fish and wildlife habitat 

Class SC- boating, other Kcondary con- 
tact recreational activities 

- fish and wildlife habitat 

- industrial cooling 
- good aesthetic value 

6.3 Water Quality Criteria - The fol- 
lowing physical, ‘chemical and biological 
criteria are parameters of minimum water 
quality necessary to support the water use 
classifications of subsection 6.2 and shall 
be applicable to all waters of the State. 

6.31 General Crireria - The following 
minimum criteria are applicable to all wa- 
ters of the State, unless criteria specified 
for individual classes are more stringent: 

1. At a minimum, all waters rhall be 
free of pollutants in concentrations or 
combinations that will: 

(a) Adversely affect the composition of 
a bottom aquatic life; 

(b) Adversely affect the physical or 
chemical nature of the bonom; 

(c) Imcrfcre with the propagation of 
fish and shellfish; or, 

(d) Undesirably alter the qualitative 
and quantitative character of the biod. 

2. Aesthetics - all waters shall be free 
from pollutants in concentrations or com- 
binations that: 

(a) SettRc to form objectionable 
deposits; 

(b) Float as debris, scum or other mat- 
ter to form nuisances; 

(c) Produce objectionable odor. color, 
taste or turbidity; or. 

(d) Result in the dominance of nuisance 
8pcci#. 

3. Radioactive substancc:s - The level of 
radioactive materials in a.11 waters ahall 
not be in concentrations 01 combinrtiont 
which would be harmful to human, animal 
or rquatic life. or result in concentmtions 
in organisms. producinll undesirable 
conditions. 

4. Nutrients - Nutrients shall not exceed 
the site-specific limits ne 
accelerated or cultural e 
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best Management Practiocs shall be wed estuaries and oceans, tbc limits of mixing 
to control sedimentation and emrion. zones will be established by tbe Director. 

5. Thermal Mixing Zones - In the case 6. Non-thermal Mixing Zones - In ap 
of thermal discharges into tidal rivers or plying these standards the Director may 
estuaries, or fresh water streams or tstu- recognize, where appropriate, a limited 

i 
l ries, where thermal mixing zones arc al- mixing zone or zone of initial dilution on a 
lowed by the Director, the mixing zone ease-by-se basis. The locations, sia and 
will be limited to no more than l/4 of the rhapc of these rOnes shall provide for the 
cross sectional area and/or volume of river maximum protection of aquatic resources. 
flow. stream or estuary, kaving at lust At a minimum, mixing tones must: 
3/4 free as. a zone of passage. In wide (a) Meet the criteria for aesthetics; 

(b) Be limited to an area or volume that 
will minimize interference with the d&g- 
nated uw in the segment; 

(c) Allow an appropriate aone of pas. 
sage for migrating fish and other organ- 
isms; and 

(d) Not mutt in substances aocumulat- 
ing in sediments. aquatic life or food 
chains to exceed known or predicted safe 
exposure kvels for the bulth of humans 
Or aquatic life. . 

. 

. . 

. . 
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6.4 Water QuaIity Standards - All wa- 
ters of the State have been categorized 
according to the water use classification of 
subsection 6.2 based on oonsidctations of 
public health, recreation, propagation and 
protection of fish. shellfish. and wildlife. 
and economic and social development. The 
waters of the State are classified accord- 
ing to the list of water segments in Appcn- 
dix A. 

All small streams tributary to Class A 
waters shall be Class A. All other small 
streams where the classification is not in- 
dicated shall be Class B. AlI other fresh 
waters not classified shall be considered to 
be Class A until classified. All aca waters 
not classified shall be considered to be 
Class SA until classified. 

6.41 Applicable Condirionr - These 
water quality standards apply under the 
most adverse conditions, as determined by 
the Director according to sound engineer- 

ing and scientific practices. For fresh wa- 
ter, most adverse conditions shall include a 
minimum average daily flow for aeven 
consecutive days that can k cxpecl& to 
occur once in ten years. For tidal waters, 
most adverse conditions shall mean when 
the most unfavorable hydrogrophic and 
pollution conditions occur at the pnicular 
point of evaluation. 

-4.42 Federal Approval - These water 
quaIity standards are rubjat to approval 
.by tbc administrator punuant to suubsec- 
tion 303(c)(2) of the Clean Water Act. 

6.43 Periodic . Revku - The Water 
Quality Standards shall be reviewed pcri- 
odically and amended as necessary pursu- 
ant to section 18 of these regulations. 

65 Low Quality W&r - Any water 
whose quality falls below any of the crite- 
ria of subsection 6.3 correswnding lo its 

Appcdlx A: Water Quaky Clrssl.fi~adoa Lkscrfpdons . 

The chart used to delineate the ment of Commerce, United States, *East 
seawater conditions and classification Coast, Rhode lsland - Massachusetts, 
zones is the National Oceanic and Atme Narragansett Bay. National Chart Cata- 
spheric Administration - U.S. Depart- log No. 1, Panel G, 3rd Ed., May 28. 

BLACKSTONE RIVER DRAINAGE 
BASIK 

Bslxriamt 

classification as designated in subscotion 
6.2 shall k considered in violation of its 
waler quality standard and unsatisfactory 
for the uses indicated for that class, except 
for any d&gnat& uses which the Director 
determines are not affcctd by the par&u- 
Irr criterion which is violated. Classes D 
and E shall be used to describe an existing 
condition, and shall not be considered an 
acocptable goal for classification of any 
water. Freshwaters falling below any critc- 
rion for Class D shall be soonsidercd to be 
in a nuisance condition. Waters in their 
natural hydraulic condition may fail. to 
meet their assigned watct quality criteria 
from time to time due to natural causes, 
without necessitating the modification of 
assigned water use classifications. 

6.6 Symbolic Rcpresentativt of Wattr 
Quality Standards. - The Director shall 
issue maps from time to time which indi- 
cate assigned water use classification. _ 

1983. 13221. True bearings are used in 
the narrative description of the water 
bodies. 

C 

B 

b 

B 

B 

b 
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APPENDIX B 
R.I. DEM AMBIENT WATER 
QUALITY GUIDELINES FOR 

PRIORITY POLLUTANTS 

* . . . 

A. EPA Water QuoIity Criteria 
EPA has published water quattty cnte- 

1. Purpose. This Appendix contains the 
ambient water guidelines referenced in 
Sections 6.32 and 6.33 of the Rhode II- 
land Water Quality Regulations as 
amended. The purpose of these guidelines 
is to use optimally rnd consistently all 
quality data pertaining to the aquatic tox- 
icity of a pollutant in order IO determine a 
concentration of that pollutant which will 
be protective of aquatic life. These guidc- 
lines will be used to assess the quality of 
any fresh, estuarine. or marine surface 
water body. and to set permit limitations 
for any faality which discharges into such 
waters. 

f . . , . -_ 

be revised ‘annually or as ncceasary. Any 
amendments will be subject to public no 
tice and public comment. It is expected 
that these guidetines shall k revised and 
updated as new poltutants are detected 
and new information becomes rvaikble. 

All numerical concentrations and equa- 
tiont listed in this Appendix ahdl k 
termed collectively the “RIDEM Ambient 
Water Quality Guidelines”. 

ria for the protection of aquatic life for 23 
of the 126 priority pollutants (45 FR 
79318 November 28, 1980 and as amend- . 
cd at 50 FR 30784. July 29. 1985). These 
pollutants are priority metals and pesti- 
tides, and PCBs and cyanide. The EPA 
Water Quality Crileria consist of both an 

__. 
. 

All guidelines are subject to site-specific 
modification procedures referenced in Sec- 
tions 6.32 and 6.33 of the Regulations and 
described in Appendix C. In addition, per- 
mit limitations may be based on consider- 
ations other than aquatic organism toxic- 
ity (see definition of l ‘efRuent limita- 
tion”). 

This Appendix to the Regulations shall 

In addition to the guidelines, table 4 of 

this Appendix contains a complete list of 

“priority pollutants”. 

*II. &ivrtion of Frab Water Guide- 
lines. RIDEM guidelines for fresh water 
can be divided into two categories rccord- 
ing to the methodology by which they 
were derived. The first set of fresh water 
guidelines was adopted from the EPA 
1986 Water Quality Criteria, while the 
second set was developed using minimum 
data base requirements and an uncertain- 
ty factor approach. When evaluating a 
request for site specific modification of a 
guideline (see Appendix C). the method- 
ology by which the guideline was derived 
should be considered. For this reason, the 
two sets of guidelines arc listed separately 
below. 

acute concentration and a chronic concen- 
tration for each pollutant. To protect 
aquatic life, the one-hour average concen- 
tration of a pollutant should not exceed 
acute criteria white the fourday average 
concentration of a pollutant should not 

exceed the chronic criteria more than once 
every 3 years on the average. The mctbod- 
ology by which these EPA criteria were 

derived is given in the Federal Register 
announcement. 

On 29 July 1985. EPA published in the 
Federal Register (50 FR 30784) revisions 
of the 1980 water quality criteria. These 
criteria. which have been adopted by the 
State, appear in Table 1. A comprehensive 
summary of the most recent water quality 
criteria can be found in the EPA “Gold 
Book” (1986). . 
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. B. Minimum Dora Base Guidelines 
RIDEM has derived freshwater guide- 

lines for many pollutants for which EPA 
Water Quality criteria are not available. 
In order for a guideline to he derived, the 
toxicity data base for the pollutants must 
meet minimum requirements. These 
guidetints are given in Table 11. 

The data base must contain at least two 
acute toxicity test results expressed as ei- 
ther an EC, or an LC, as specified in the 
EPA Water Quality Criteria Guidelines 
(45 FR 79343.1980). “LC,,” is defined as 
the concentration of a test material in a 
suitable diluent at which SO percent of the 
exposed organisms die during a specified 
time period. “EC,,” is defined as tbe am- 
centration of a test material in a suitable 
diluent at which 50 percent of the exposed 
organisms exhibit a specified response dur- 
ing a specified time period. 

The two acute toxicity teat resulrr shaI1 
consist of: 

1. One daphnid (D. magna or D. pulex) 
2. One firh, either: * 
(a) fathead minnow (Pimepphatcs 

promeias) 
(b) bluegill (&h&is macruchirw) 
(c) rainbow trout (Salmo gairdnen? 
For every pollutant which meets these 

minimum data requirements, acute and 
chronic guidelines are derived using the 
following quations: 

. 

tor was selected by calculating uncertainty 
-. - 

factor guidelines for those pollutants with 
EPA Water Quality Criteria. These guide- 
lines wcte most similar to the EPA Water 
Quality Criteria when an uncertainty fap 
tar of .05 was wd. 

. ‘. 

The acute guideline is divided by an 

Lowest LC, or EC,, x .OS - Acute 
guideline 

Acute guideline -t-‘ 45 = Chronic 
guideline 

acute to chronic ratio of 45 to yield the 
chronic guideline. This ratio was derived 
by the State of Michigan using all avail- 
able acute to chronic values for priority 
pollutant tests performed on fresh water 
species. It was determined that 80% of the 
pollutants would have a geometric mean 
acute to chronic rotio of 45 or less. 

The uncertainty factor, .05. is intended 
to provide an adequate margin of safety to 

The methodology by which these critc- 
ria arc derived is similar to that used in 

protect most aquatic organisms from 
acutely toxic effects. The unctnainty fac- 

the EPA Red Rook (1976) which preceded 
the 1980 Water Quality Criteria. 
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III. Lkriration of Esturrine and Marine water quality guidelines for those pollu- 
Water Guidelines. EPA 1986 Ambient tanu for which they were derived. ‘&K 
Water Quality Criteria for cstuarinc and guidelines are given in Table III. At this 
marine waters shall be adopted as State 
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time, no minimum data lbast guidelines for 
priority pollutants in marine waters have 
ken derived. 
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IV. Detection Limits. If the State guide- V. Priority Pollut~atr Without Cuidc- dix) for which there is no RIDEM Anhi- 

line for any pollutant is lower than the tiae~ Any pollutant listed on the most ent ‘U’ater Quality Guidelines shall he reg. 

“detection limit” for that pollutant. the recent EPA priority list published in ac- uiated in accordance with Section 6.32 ,. 

detection limit shall be considered to be cordancc with Section 307(a)(l) of the und 6.33 of the Regulations. 

the guideline. Clean Water Act (Table IV of this Appen- 

10. 1,24i&h4XWL~~ 
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13. l,l-dFcNorartkrr, 

14. 1,1,2-w??- 
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16. Norrehrrr 
. . 
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17. biao~Lom*y:) l thr 
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APPENDIX 6 

Bioassay Protocol and Site Spcclfit Mdi- 
dcation of State Guidelines 

I. Purpose. This appendix contains a 
protocol for performing bioassays on in- 
dustrial and municipal effluents. and 
guidelines for using bioassay results to 
modify state guidelines fol,a given dis- 
charger. The purpose of this procedure is 
primarily to be used as a monitoring tool 

116. 

of the toxicitv of permitted dischargers 
und to identifv cases where the state 
guidelines arc *either too lenient or too 
stringent due to the specific composition 

of the effluent and/or the rcctivine water. 
kither negative nor positive bioassay rc- 

suits shall warrant modification or the 
guideline automatically. but rather the 
merit of each potential case for modiiica- 
tion shall be evaluated individuallv. In 

addition. permit limitations mav be based 

on considerations other than aquatic or- 
ganism toxicity (see definition of “&uent 
limitation”). 

II. Bioassay Protocol. Industrial and 
municipal dischargers may be required to 
perform bioassays in accordance with per- 
mit rquircments or a rquest for addi- 
tional information made by the Director in 
accordance with Section 46-12-18 of the 
R.1. Water Pollution Control Law. 

t 
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The Director may require a variety of be received by the testing laboratory with- 
biomonitoring tests including: screening in 24 hours of the completion of sampling 
and range finding tests, and definitive and testing must be initiated immediately 
tests for acute and chronic toxicity. Any upon receipt of the sampI; by the testing 
further rquirements by the Director shall laboratory. 
be conducted in accordance with the latest : f. Acute bioassay tests shall be conduct- 
EPA approved methods. Unless stated oth- 
crwise by the Director. the cffiucnt shall 
k tested initially for 8cute toxicity l c- 
cording to the following protocol: 

A. Genml 
- . 

a. Facilities which’discharge into fresh 
waters shall pcrrorm the test on both wa- 
ter fleas (Daphnia mango or Daphnia pu- 
Iex/ and fathead minnows (Pimephalrs 
promclas) age less than 30 days. Facilities 
which discharge to marine or estuarine 
waters shall Perform the test on mysid 
(Mysidopsis sp.) age I-5 days, and silvcr- 
side (Menidia sp.) age less than 30 days. 
or other species as required by the 
Director. 

b. The test may be static unless loss of 
DO due to high BOD or loss of potentially 
toxic volatile pollutants warrants USC of a 
replacement or flow-through test 
procedure. 

f-~--N 

c. For sir&e discharge situations, the 
eflluent shall be diluted with receiving 
water collected immediately upstream of 
the effluent’s zone of influence. unless in- 
dicated otherwise by the Director. For 
multiple discharge sttuations where the 
upstream water may contribute signifi- 
cantly to the toxicity of the efRucnt. the 
dilucnt shall be a designated raw water 
source unless indicated otherwise by the 
Director. Furure tests may require USC of 
upstream water and/or both upstream ua- 
ter and raw water as the diluent at the 
discretion of the Director on a case-by 
case basis. 

‘d. The report of test results shall include 
o No Observed. ACUIC Effect Level 
(NOAEL) which is defined as the highest 
concentration of the effluent (in percent 
cfhm) in which 90% or more of the ICSI 
unimals survive. and an LC, which is 
defined as the concentration of the emu- 
cnt which is lethal to 50% of the exposed 
organisms. The report shall identify the 
statistical technique(s) used to calculate 
the LC, and the 95% confidence limits for 
the LC,. The raw bench data shall be 
submitted with the report. 

e. All chlorinated cfBuent samples must 

.) . . . 

cd in occordancc -with protocols listed in 
the latest edition of Methods for Mcasur- 
ing the Acute Toxicity of Effluents to 
Freshwater and Marine Organisms (EPA- 
6&I/4-85-013). incorporating any dcvi- 
ations from protocol listed herein. or Pddi- 
tional methods if Ppproved by the 
Director. 

If selecting a atnsulunt, the discharger 
should consider: 

a. The commitment of management and 
staff to *n etTective quality assurance 
program. 

b. StatT experience and education. 
c. Adequate laboratory space 8nd 

equipment to conduct testing. 
d. Data handling. record keeping. re- 

view, interpretation and reporting. 
e. Written test protocols and quality 

control practices. 
8. Definitive Tests 
a. Dischargers or their consultants shall 

test a representative composite sample of 
their effluent for acute toxicity. 

b. The duration of the Tess shall be 48 
hours for daphnia and 96 hours for all 
other species. 

c. A portion of each effluent sample 
used for the toxicity testing will be chemi- 
cnlly analyzed. OEM will advise the pcr- 
mittte of all pollutants requiring analysis 
after considering all contaminants listed in 
the application. anticipated to be present. 
or under consideration for limitation in a 
permit. In addition. the Department shall 
require chemical analysis of the dilution 
water if it is suspected to contain signifi- 
cant I*vels of pollutants. 

C. Acute Range Finding Tests 
u. Acute range tinding toxicity tests arc 

offered as a cost effective measure to pro 
vidt the Permittee and the State with 
other much needed data. These tests are to 
include only ten organisms Per 6 effluent 
concentrations (eg. 100. 75. 50. 25. IO. 
1%) and dilution water as a control. 

b. Dischargers or their consultams shall 
WSI a representative grab sample of their 
effluent for acute toxicity. 

c. The duration of the test shall be 48 
hours for all species tested. 

111. Modigcation 01 Cuidclincs Bucd 00 
Bioassay Results 

In &XdanCC with Section 6.32 and 
6.33 of the regulations as amended, the 
RIDEM guidelines may be modified 
based on the results of bioassays in order 
to better represent site-specific conditions. 

A. Modification of state guidelines may 
be warranted in either of two gencrPliaed 
CzKt: 

1. If 8 discharger is in compliance with 
state Pmbitnt water quality guidelines giv- 
en in Appendix B. yet bioassay test results 
demonstrate that the effiuent is likely to 
cause toxic conditions in the receiving wa- 
ter. then the state guidcllines shall not be 
considered protective for the given site and 
discharge. therefore, permit limitations 
may be rdjusted to attain the non-chron- 
ically toxic level in the receiving water. 

Bioassay results shall be interpreted in 
the following manner to determine if toxic 
conditions are likely to occur in the receiv- 
ing water: 

Equation I : 

Na = C, x NOAEL 
- Icso 

Equation 2: 

NC = Na 
ACR 

U’herc: 
NOAEL = No Observed ACUE Effect 

Level. determined by toxicity tests and 
d&cd as the highest concentration. of the 
effluent (in percent cfl~ucnt) in which 
90% or more of the test animals survive. 
. C, - the concentration of the poliutant 

in the cmucnt sample before dilution 
be/l) 

Ka = the non-acutely toxic concentra- 
tion of the pollutant (ug/ I ) 

NC = the non-chronically toxic conoen- 
tration of the pollutant (ug/l) 

ACR = acute to chronic ratio cstab 
lishcd for cuch pollutant. using EPA and 
RIDEM water quality critcriu documents 
or other more uppropriate data. A default 
vuluc of 45 shall be used if no reliublt 
informution is uvailablc. 
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, For waters classified as B. C or SC, if 
NC is less than RIDEM guideline, then 
the guideline may not be protective of 
water quality and modification may be 
warranted. 

If the determination of significant posi- 
tive bioassay results is made, the discharg 
cr must follow the procedures outlined 
below: 

a. For uses which pro&t aquatic life 
and habitat, the concemration of each pol- 
lutant in the efftuent shall not exceed the 
concentration which results in attainment 
of the nonthronically toiic level in the 
receiving water. 

- Frtshwattr: 

The nonchronically toxic effluent con- 
centration for each pollutant in the cfRu- 
ent sample shall be calculated by multi- 
plying Kc. from equation 2 with the 
appropriate dilution factor. The dilution 
factor shall be ulculakd for both near 
field and far field using equations in Sec- 
tion 17.12(b)(ii) of the RIPDES tegula- 
tions. or other methods which are found to 
be acceptable by DEM. 

b. The discharger shall conduct a loxic- 
ity Reduction Evaluation. This evaluation 
shall include: 

1. isolation of the sources of #iucnl 
toxicity. . 

Using NC from qualion 2. the follow- 
ing equation shall lx used to determine 
the appropriate concentration in Ihe emu- 
ent for each pollutant that was detected 
during the test: 

2. determination of the rpecif~c CUJSB- 

tivc pollutants if possible. 
3. determination of the effectiveness of 

pollution control options in reducing the 
effluent toxicity. 

4. demonstration of reduced toxicity US- 
ing bioassays after the conWo1 option is 
installed. 

QE 

Permits based on the results of the Tox- 
icity Reduction Evaluation shall consist of 
limitations of specific toxic pollutants and/or 
limitations of pollutants which are proven 
to be indicators of toxicity. 

Where: 2. If any discharger is discharging or 

CE = concentration in the effluent proposes lo discharge an effluent which is 
which will result in nonchronicall> toxic predicted LO result in a violation of a 
conditions in the receiving water under RIDEM Ambient Water Quality Guide- 
low flou conditions (ugjl) line for one or more pollutants in the 

Qu = ten year. seven da> low flow for receiving water after low Row dilution, the 
the receiving water (MGD) discharger may petition the Director to 

QE = flow of the effluent (MGD) develop site specific criteria for the spccif- 
-Saltuatcr: ic location and cmuent based on signifi- 

Envlronmont Roportor 

cant negative bioassay resulu. If the n- 
suks are determined to be significant by 
the Director. the site-specific protcclivt 
effluent concentration (C) will be deter- 
mined using equations 1 and 2. and either 
equation 3 or the marine water dilution 
equations in Section I’l(b)(ii) of ihe 
RIPDES regulations. If the results of the 
bioassay. conducted 10 develop site specif- 
ic limits, demonstrate that the effluent is 
likely to cause toxic conditions in the rc’- 
cciving water, the Director may develop 
permit limitations based on the results as 
outlined above. 

B. The Director’s evaluation of the rig 
nificancc of negative or positive bioassay 
results shall include: 

1. the frequency and consistency of test 
results 

2. the test protocol including: 
a. number of species tested 
b. survivability of Ihe control group 
c. test method (static, replacement, 

Bou-through) . 
d. quality assurance and quality control 

used by the laboratory. 
3. analyses of the effluent sample u%d 

in the bioassay: compiexity and variakiiity 
of the e&m. .__ 

4. kmilarity of dilution water used in 
the test lo Ihe the anticipated composition 
of the receiving water under worst case 
conditions. 

5. reladve certainty of the acute to 
chronic ratio used in bioassay inter- 
pretation. 

6. relative certainty of the RIDEM Am- 
bient Water Quality Guideline. 
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1.0 AMBIENT SURVEYS 

Ambient surveys provide a means of measuring concentrations of volatile organic 

compounds, and combustible gases and oxygen during all Phase II field investigation activities. 

Data produced from ambient surveys provide “real time” data from which field personnel may 

monitor site hazards, and act accordingly. 

The following two ambient survey techniques will be used throughout the course of 

investigations at each site. 

l Volatile Organic Compound Survey 
0 Combustible Gas and Oxygen Survey 

1.1 VOLATILE ORGANIC COMPOUND SURVEY 

i . . 

An ambient air monitoring program will be conducted at each site prior to and during 

field investigation activities. An OVA Flame Ionization detector (FID) (Century Organic Vapor 

Analyzer OVA 128, or equivalent) and a photoionization detector (PID) (HNu Model PI-101 

Photoanalyzer with 10.2 eV lamp, or equivalent) will be used to survey the site area prior to 

sampling activities to assess individual site background conditions. During the site sampling 

activities these instruments will also be used to continuously monitor ambient and sample 

concentrations of volatile organic vapors. 

Since instruments performing measurements have inherent limitations arising from 

equipment limitations (fluctuations or drift) and changes in ambient conditions, ins%trument 

adjustments may be required to maintain their calibration. Calibration checks of the HNu and 

OVA will be preformed a minimum of twice per day (at the beginning and end of each day). 

The OVA and HNu will be calibrated with a hydrocarbon-free “zero” gas and a known 

hydrocarbon concentration. The OVA and HNu calibration gases consist off concentrations of 

10 ppm methane in air and approximately 54 ppm isobutylene in air, respectively. Changes in 

instrument settings will be noted in the field notebooks under instrument calibration. 
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1.2 COMBUSTIBLE GAS AND OXYGEN SURVEY 

Prior to initiating site activities, sites will be screened for combustible gases and oxygen 

with a combination combustible gas (lower explosive limit - LEL) and oxygen (Q) meter. 

During subsurface explorations, or in any confined spaces, an LEL/O, meter will also be used 

continuously to measure for combustible gases and oxygen. The LEL/02 meter will be 

calibrated a minimum of twice per day (start and finish) with a pentane gas/oxygen mixture. 
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2.0 GEOPHYSICAL SURVEYS 

Geophysical surveys provide a means of measuring: the electrical conductivity of 

subsurface soil, rock, and ground water through electromagnetics (EM); areas of anomalous 

magnetic field strength through magnetometer surveys, and subsurface profiles through seismic 

refraction. 

During geophysical surveys, potential interferences to the survey data such as power 

lines, fences, and other surficial ferromagnetic objects will be noted in field notebooks. Base 

stations will also be established at each of the RI site from which electromagnetic and magnetic 

readings will be obtained during the surveys to account for natural variations in the earth’s 

magnetic field. 

, -... 

The geophysical surveys are being used to aid in determining subsurface conditions (e.g., 

fill/waste areas) at the RI sites. The findings of the geophysical surveys may be used to “fine 

tune” planned soil, monitoring well, and/or test pit sampling locations. Significant deviations 

from this plan as a result of the geophysical survey findings will be discussed with 

representatives of the Navy, EPA, and RIDEM prior to implementation of such modifications. 

The following three geophysical survey techniques will be used in the planned 

investigations of the RI sites. 

l Electromagnetic (EM) Terrain Conductivity 
l Magnetometer 
0 Seismic Refraction 

2.1 ELECTROMAGNETIC TERRAIN CONDUCTIVITY 

The survey will be conducted using a Geonics EM-3 1 electromagnetic terrain conductivity 

meter, or equivalent. The EM-31 has a fixed intercoil spacing of 3.7 meters (12 feet’) and an 

effective penetration depth of approximately 6 meters (20 feet). In general, the EM surveys will 

be used to aid in determining the location and/or extent of buried electrically conductive objects 

(e.g., tanks, drums, piping) and waste areas (pits, fill). This information may aid in “fine- 

tuning” the final locations for investigative borings and/or wells. 
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The EM surveys will be conducted continuously along traverses spaced at intervals 

established in individual Field Sampling Plans. More detailed EM surveys may be conducted 

around those areas suspected of having buried objects/materials and around areas of detected 

anomalies. Anomalies are identified by large fluctuations in EM-31 readings. These 

fluctuations can either be positive (much higher than background) or negative (near or below 

zero). To determine if the anomaly is located near the surface or at depth, EM measurements 

will be obtained in both the horizontal and vertical dipole configurations at each, significantly 

different from background, detected anomaly. 

2.2 MAGNETOMETER SURVEY 

The magnetic survey will be conducted with a Geometries G-856 proton precession land 

magnetometer, or equivalent. The magnetic surveys will be used to identify areas of buried 

ferrous metal. The magnetic data will also aid in distinguishing any conductivity (EM-31) 

anomalies due to ferrous metal from electrically conductive, non-ferrous objects. The 

magnetometer utilizes the precession of spinning protons of the hydrogen atoms in a sample of 

fluid (kerosene, alcohol, or water) to measure total magnetic field intensity. The total magnetic 

field value measured by the proton precession magnetometer is the net vector sum of the ambient 

earth’s field and any local induced and/or remanent perturbations. 

The magnetometer surveys will be conducted at evenly spaced points along traverses 

spaced at intervals established in the individual Field Sampling Plans. More detailed 

magnetometer surveys may be conducted around those areas suspected of having buried 

objects/materials and around areas of detected anomalies. 

In addition to the magnetometer, a magnetic locator (Schonstedt Model GA-52B, or 

equivalent) will be used to investigate those areas where magnetic anomalies are detected with 

the EM-31 or magnetometer. The magnetic locator is designed to locate buried ferromagnetic 

objects. The magnetic locator will be used to check subsurface investigation locations (i.e., 

borings and test pits) prior to drilling and/or excavation activities for the possible presence of 

unknown buried utilities and other buried hazards (e.g., drums, tanks). If unknown buried 

metallic objects are detected at a planned sample location, the sample location will be moved to 
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avoid the detected anomaly. The source of the anomaly will be assessed with any other detected 

anomalies at the site for consideration for further investigations (e.g., test pits). 

2.3 SEISMIC REFRACTION SURVEY 

A seismic refraction survey is a means of determining the depths to a refracting horizon 

and the thickness of major seismic discontinuities overlying the high-velocity refracting horizon. 

The seismic velocities measured by this technique can be used to calculate the mechanical 

properties of subsurface materials (moduli values), as well as for material identification and 

stratigraphic correlation. 

Interpretations are made from travel time curves showing the measurement of the time 

required for a compressional seismic wave to travel from the source (“shot”) point to each group 

of vibration sensitive devices (seismometers or geophones). The geophones are located alt known 

intervals along the ground surface. Various seismic sources may be used, including a drop 

weight, an air gun, and small explosive charges. 

The elastic wave measured in the seismic refraction method, the “P” or compressional 

wave, is the first arrival of energy from the source at the detector. This elastic wave: travels 

from the energy source in a path causing adjacent solid particles to oscillate in the direction of 

wave propagation. An example of how seismic refraction will determine type material and depth 

is presented below. The example site has an upper layer composed of a lower velocity material 

than the bottom layer (i.e., bedrock). At smaller distances between source and detector the first 

arriving waves will be direct waves that travel near the ground surface through the lower 

velocity material. At greater distance, the first arrival at the detector will be a refracted wave 

that has taken an indirect path through two layers. The refracted wave will arrive before the 

direct wave at a greater distance along the spread because the time gained in travel through the 

higher-speed material compensates for the longer path. Depth computations are based on the 

ratio of the layer velocities and the horizontal distance from the energy source to the point at 

which the refracted wave overtakes the direct wave. 

The specifications for the seismic refraction survey at each site will be determined during 

pm-investigation site visits with geophysical subcontractors. 
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3.0 SOIL GAS SURVEY 

In general, soil gas sampling will be used at specified RI sites to aid in defining the 

presence, nature, and/or extent of subsurface volatile organic compound (VOC) contamination. 

Increased concentrations of gaseous VOCs are commonly present within pore spaces of VOC 

contaminated unsaturated soils, above contaminated buried wastes, and above contaminant 

plumes of ground water. Analysis of soil gas is an effective screening method to assess the 

presence and extent of an area contaminated with VOCs. The soil gas survey information is 

intended to aid in directing surface and subsurface investigation activities at individual sites. 

The findings of the soil gas surveys may be used to “fine tune” planned sampling 

locations. Significant deviations from this plan as a result of the soil gas survey findings will 

be discussed with representatives of the Navy, EPA, and RIDEM prior to implementation of any 

such modifications. 

3.1 SAMPLING STRATEGY AND SAMPLE LOCATION 

A sample grid may be established in individual site Field Sampling Plans to initially 

characterize appropriate areas in a systematic manner. Additionally, a set number of biased 

survey points may be established at a site in areas of concern. During the soil gas survey, the 

sampling grid will be extended, within Navy controlled property, to sufficiently define areas of 

detected volatile organic contamination. Sampling points may be added to provide further 

definition, as judged necessary by the TRC-EC field team leader. Any areas of staining or 

vegetative stress will be noted in the soil gas field notebook and located on a site map. 

3.2 SOIL GAS SAMPLING METHODS 

All soil gas points will be sampled by a truck mounted-hydraulic sampling device (e.g., 

geoprobe). Interconnectable lengths of 1” diameter steel pipe will be advanced by the hydraulic 

sampling device to the required sampling depth. The sampling depths will be determined by 

evaluating the depth to water, potential contamination sources, and overburden material. In 

general, two to three soil gas samples will be collected per probe location. The soil gas samples 

are typically collected from approximately six feet below grade, at a mid-point in the vadose soil 
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column, and from the interval just above the water table. Thus, the soil gas sample number and 

depths are primarily dependant upon the depth to ground water. However, subsurface conditions 

(e.g., bedrock, fill) may prohibit the depth of soil gas sampling. Upon reaching the required 

sample depth, the bottom of the steel pipe will be opened and a small diameter stainless steel 

probe attached to teflon tubing will be lowered through the steel casing to the bottom of the 

hole. Packing material or an inflatable packer will be located just above the perforations at the 

base of the probe. This will isolate the sampling zone from the steel pipe annulus. Each soil 

gas sample will be collected from the prescribed depth through the probe after a pu.mp has 

extracted three apparatus air volumes from the probe. The soil gas sample will then be extracted 

from the air mass by inserting a glass gas tight syringe into the polyethylene tubing which 

connects the probe to the vacuum pump. The syringe will extract up to 1 ml of air, the exact 

volume extracted depends on the concentration of volatile organics in the sample. The. sample 

will then be submitted to a climate-controlled mobile laboratory for “real time” analytical results. 

Soil gas samples will be analyzed on a gas chromatograph equipped with a. flame- 

ionization detector (FID). All soil gas samples will be screened for petroleum products using 

modified (for soil gas) EPA 602 procedures. Soil gas samples will also be run simultaneously 

through an electron capture detector (ECD) for chlorinated compounds typically contained in 

industrial solvents, following modified (for soil gas) EPA 601 procedures. Between all sample 

injections (including unknowns) the syringe will be heated to 60°C and flushed with UPC grade 

nitrogen. Standards will be analyzed in order to quantify the following compounds (to a 

reporting limit of 1.0 ug/l). A total FID volatiles compound concentration will also be 

calculated for each soil gas sample run. 

The laboratory-grade gas chromatograph (GC) will be calibrated prior to the initiation 

of field work each day. Calibration curves for the GC will include at least three points, on 

which a lmear regression will be run to determine the detector response curve. Analyte 

standards will be analyzed at intervals of every 10 soil gas samples during analysis. Check 

standards will also be run at the end of each day to gauge the calibration status. The GC will 

not analyze any samples if the correlation coefficients of any standardized compounds are less 

than 0.99. 
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Field blank samples are collected by drawing pre-purified nitrogen or ambient air (filtered 

through an MSA organic cartridge filter) through the sampling apparatus and probes prior to 

each days sampling activities, after every twentieth sample, and at the conclusion of each day. 

Field blank samples are labeled and analyzed in the same manner as the actual field samples and 

are visually indistinguishable from the actual field samples (i.e., blind to analyst). 

Prior to each days work the soil gas steel pipe will be washed with a non-phosphate 

detergent/distilled water solution, and wiped dry with clean paper towels. The pipe will then 

be rinsed with distilled water and wiped dry with clean paper towels. The sampling probe will 

be washed externally with detergent/distilled water and scrubbed with clean paper towels. The 

exterior of the probe will be rinsed with distilled water and wiped with clean paper towels. The 

interior of the probe will be flushed with detergent/distilled water and purged for approximately 

30 seconds with 20 psi of ultra-zero grade air, pre-purified nitrogen, or filtered ambient air. 

3.3 SAMPLE DESIGNATION AND ANALYSES 

For each soil gas sample collected, the soil gas grid number, depth, and the ambient air 

temperature (at the time of collection) will be recorded in the field log book. 
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4.0 SURFACE SOIL SAMPLING 

The objectives of the surface soil sampling are to assess the presence and nature of 

surface soil contamination at each RI site.. This information will aid in meeting overall sampling 

plan objectives. Site area specific background surface soil samples will be collected. 

4.1 SAMPLING STRATEGY AND SAMPLE LOCATION 

Surface soil sampling and other sampling activities have previously been conducted at all 

of the RI sites. When appropriate, the findings and results of previous investigations were used 

in establishing the surface soil sampling strategy at each RI site. Surface soil samples will be 

collected and analyzed as discrete samples. 

4.2 SURFACE SOIL SAMPLING METHODS 

Surface soil samples will be collected directly with a stainless steel spoon. IIn some 

instances (e.g., dense soil) a stainless steel, hand bucket auger may be used to assist in the 

collection of the samples. Soil samples will be collected within the 0 to 1 foot horizon consistent 

with EPA risk assessment protocol. Soil samples to be analyzed for VOCs will be collected 

from the bottom (6 or 9 inches below ground surface) of the O-l foot zone. These samples will 

be transferred directly to the sample container to minimize loss of VOCs from the sample. 

Other surface soil samples will be collected directly from the ground surface (O-3 inches), below 

any surface vegetation (leaves, grass, etc.) with a dedicated stainless-steel spoon. All but the 

sample portion for VOC analysis will be homogenized in a stainless steel bowl prior to being 

placed into appropriate containers. 

Stainless steel spoons and bowls will be dedicated to each sample and will be laboratory 

decontaminated. Other sampling devices (hand augers) will be decontaminated prior to each use 

in the field. A geologic and general description (e.g. stains, odors) of each surface soil sample 

collected will be recorded in a field notebook. 
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4.3 SURFACE SOIL SAMPLE DESIGNATION 

Surface soil samples will be assigned a designated field identification number which will 

reference the RI site number, sample type, sample location, and sampling date. Below is an 

example of a surface soil sample identification number: 

Example: 

where: 

MP-SS2-032093 

MP = McAllister Point Landfill 
SS = Surface Soil Sample 
2 = Sample Location Number 
032093 = Sampling Date (March 20, 1993) 
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5.0 TEST PIT OPERATIONS 

The objective of the test pitting program is to physically access and assess the nature of 

unknown subsurface materials. Significant findings of the test pit investigation will be reviewed 

with representatives of the Navy, EPA, and RIDEM to evaluate the adequacy of the F’hase II 

RI exploration program. 

5.1 TEST PIT SAMPLING METHOD 

Test pit excavation activities will be conducted with a backhoe or trackhoe. Test pits will 

be excavated to the observed ground water table, located feature or anomaly source, or the 

maximum reach or capability of the backhoe. Information obtained from geophysical or #soil gas 

surveys will be used to aid in “fine tuning” planned test pit locations, as appropriate. 

The test pit samples will be collected directly from the backhoe bucket with a dedicated, 

decontaminated stainless steel spoon. Samples will be collected from the middle of the bucket, 

at least three to four inches below the surface of bucket material. The sample matrix will be 

homogenized (or mixed) in a dedicated, decontaminated stainless steel bowl. However, first the 

sample aliquot for VOC analysis will be placed directly in an appropriate container prior to 

mixing the sample in a bowl. A geologic and general description of the sample material will 

be recorded in a field notebook along with the depth and location from which each sample is 

colIected. 

Test pit soil sampIes will be monitored for the presence of total volatile organic vapors 

with a flame or photo-ionization detector. Test pit excavations will be photographed and staked 

for survey purposes. Additionally the size (depth, width and length) of the test pit and depth 

to observed ground water will be recorded at each location. All test pits will be backfilled upon 

completion of test pit characterization (geologic log, photographic log, instrument survey, 

documentation of the location/nature of visual contamination, and the collection of soil samples). 
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5.2 TEST PIT SAMPLE DESIGNATION 

Test pit samples will be assigned a designated field identification number which will 

reference the RI site number, sample type, sample location number, test pit sample number, and 

sampling date. Below is an example a test pit sample identification number: 

Example: FF-TP12-032593 

where: FF = Old Fire Fighting Training Area 
TP= Test Pit Sample 
1 = Test Pit Location Number 
2 = Test Pit Sample Number 
032593 = Sampling Date (March 25, 1993) 
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6.0 TEST BORINGS 

Subsurface test borings will be conducted to aid in assessing the presence and nature of 

soil contamination at individual sites. Information obtained from the geophysical and isoil gas 

surveys may be used to “fine tune” planned test boring locations at each site. Information 

obtained from the test boring activities may in turn, be used to “fine tune” any Iplanned 

monitoring well locations. In instances where test boring findings indicate an ideal location for 

a well (e.g., high levels of contamination observed in fill or aquifer), the test boring may be 

used for installation of a ground water monitoring well. The rationale for any deviations to the 

Field Sampling Plans, based upon such field observation, will be discussed with representatives 

of the Navy, EPA, and RlDEM prior to implementation of such modifications. 

6.1 SAMPLING STRATEGY AND LOCATION 

Test borings will be drilled and sampled to aid in assessing subsurface soil characteristics 

and the nature of soil contamination at individual sites. When appropriate, site background 

information and the findings and results of previous investigations were used in establishing the 

test boring plan. 

6.2 SUBSURFACE SOIL BORING AND SAMPLING METHODS 

Split spoon soil samples will be collected at 2.0-foot intervals from each borehole. 

Standard penetration tests [ASTM D1586-84 (1984)] will be conducted for every 2.0-foot 

sampling interval. The physical characteristics of each soil sample will be geologically logged 

and generally described in a field notebook. General observations which may be described 

include staining, odors, fill material, and wastes. Soil samples to be submitted for laboratory 

analyses will be transferred from the split spoon to the sample container with a dedicated 

stainless-steel spoon. Split spoon samples will be collected from the 0 to 1 foot zone for the 

surface soil assessment. If insufficient soil volume is present to meet laboratory analytical 

requirements an additional volume of soil will be collected from a second split spoon co:mpleted 

immediately adjacent to the first. The portion of the soil sample which will be analyzed for 

VOCs will be collected as a discrete sample from the 0.5 to 1 foot portion of the first split 

- APPENDIX B, Page 13 - 



spoon. All other analytical fractions will be homogenized prior to filling sampling containers. 

Sampling equipment (e.g., augers, drilling rods, spoons) will be decontaminated prior to each 

use as described in the project Quality Assurance/Quality Control Plan. Split spoon soil samples 

will be monitored for the presence of total VOC vapors with an organic vapor analyzer 

immediately upon opening. Field observations will be recorded in a field notebook. 

At sites or boring locations open to the public, test borings will be backfilled to within 

1.0 foot of the ground surface, after which a cement-bentonite grout will be used to “top-off 

the hole to minimize potential future human exposure to contaminated drill cuttings. Remaining 

drill cuttings will be handled as described in the Investigation Derived Waste Plan in Appendix 

E of this Work Plan. 

6.3 TEST BORING SAMPLE DESIGNATION 

Test boring samples submitted for laboratory analyses will be assigned a designated field 

identification number which will reference the RI site number, sample type, sample location, 

sample number, and sampling date. Below is an example of a test boring soil sample 

identification number: 

Example: FF-B42-041293 

where: FF = Fire Fighting Training Area 
I34 = Test Boring Location Number 
2 = Second Sample Interval 
041293 = Sampling Date (April 12, 1993) 
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7.0 MONITORING WELLS AND PIEZOMETERS 

Monitoring wells will be installed to aid in assessing the nature and extent of any ground 

water contamination. The monitoring wells and piezometers will be used to lprovide 

hydrogeologic information on the aquifer characteristics. Four separate discussions on the 

monitoring well and piezometer investigations are presented below concerning the following: 

well sampling strategy, well and piezometer construction details, well sampling methods, and 

the well sample designation plan. 

7.1 MONITORING WELL LOCATIONS 

Information obtained from initial Phase II RI field activities (e.g., test borings, soil gas 

sampling, geophysical surveys) may be used to “fine tune” the fmal well locations at each RI 

site, as justified by the information. 

7.2 WELL BORING. DRILLING AND SAMPLING METHODS 

The boreholes for overburden wells will be advanced using 4% -inch minimum inside 

diameter (I.D.) hollow-stem augers. Split spoon samples will be collected continuously at 2.0- 

foot intervals from the well borings until the water table has been reached or split-spoon refusal 

(encountered boulders or bedrock). After the water table has been encountered split-spoon soil 

samples will be collected at 5-foot intervals or an identifiable change in strata. The split-spoons 

will be advanced according to the standard penetration test method [ASTM 1586-84 (1984)]. 

The standard penetration test defines split-spoon refusal as less than six inches of penetraition for 

100 blows with a 140 pound hammer falling 30 inches in conformance with ASTM 1586-84. 

The physical characteristics of each soil sample will be visually characterized and geologically 

described in a field notebook. Split spoon samples will also be monitored with a flame o:r photo- 

ionization detector (OVA or HNu). Observations will be recorded in the field notebook. 

Soil samples to be submitted for laboratory analyses will be transferred directly from the 

split spoon to the sample container with a dedicated decontaminated stainless-steel spoon. 

Sampling equipment (e.g., augers, drilling rods, split-spoons) will be decontaminated prior to 

each use. 

- APPENDIX B, Page 15 - 



At sites where sampler or auger refusal is encountered prior to the water table, a bedrock 

core will be collected to characterize the bedrock. The monitoring well borehole will be 

advanced ten feet into the bedrock with two 5-foot, double-tube, Nx rock core barrels. Once 

the cores are retrieved and opened, a description of the bedrock will be recorded in a field 

notebook. The rock core will be kept and stored in a core box for future reference. Prior to 

construction of the overburden monitoring well, the open borehole in the bedrock will be 

backfilled with a bentonite slurry to the top of the bedrock surface and allowed to set overnight. 

The final depth of monitoring wells will be assessed by TRC-EC field personnel. 

Variables to be considered in establishing the final well depth will include material encountered, 

observed contamination, geologic material, depth to the water table, and sites sampling 

objectives. 

Well boring drill cuttings will be handled in accordance with the Investigation Derived 

Waste Plan described in Appendix E of this Work Plan. 

7.3 WELL AND PIEZOMETER CONSTRUCTION 

Drilling and well/piezometer construction activities will be subcontracted to a qualified 

well drilling firm. On-site drilling activities will be conducted under the supervision of a TRC- 

EC geologist/engineer. 

Monitoring well construction specifications for this project include the following: 

l 

0 

0 

Six inch borehole (minimum); 
Two-inch inside diameter PVC riser and screen; 
Threaded or press joints only on PVC pipe (no glued joints); 
Silica (quartz) sand backfill to two foot above the screened interval; 
Two foot minimum thick bentonite seal above the sand pack; 
Portland cement/bentonite slurry (about 6: 1 ratio respectively) in the well annulus 
from the top of the bentonite seal to the surface; 
All casing sealant and drilling fluids will be mixed with potable water; 
Vented well cap; and 
Steel casing with a locking cap will be securely set in cement over the well casing 
stick up and a minimum of three feet below the ground surface. Wells will be 
clearly numbered on casing. In paved areas, and high traffic areas, wells will be 
installed with curb boxes constructed at or slightly below grade. 

- APPENDIX B, Page 16 - 

7iRC 



Consistent with State of Rhode Island ground water regulations; the joints on PVC well 
.h. 

material will be fitted with an “0” ring or wrapped with teflon tape. The well screen slot size 

shah retain at least 90% of the grain size of the filter pack. A bottom cap and a sump sediment 

trap shall be installed. The ground surface seal shah extend to a minimum of 40 inches below 

the land surface and shaIl be flared such that the diameter at the top is greater than the diameter 

at the bottom. The top of the ground surface seal shall be sloped away from the well casing and 

shall be imprinted with the designation of the monitoring well. 

Well screen and riser lengths may vary for each well. Screen lengths for wells 

intercepting the water table will be a maximum of ten feet, with no more than five feet extending 

above the water table. The five-foot length of screen above the water table is intended to 

maintain the water table within the screened interval during seasonal and/or diurnal ground water 

fluctuations. A ten-foot screen length will be used for deep wells installed below the water 

table. Well riser lengths will be field-determined so the top of the casing extends approximately 

one to two feet above the ground surface for wells with stick-up protective casing and 

approximately four to six inches below grade for wells with flush-mounted curb boxes. The 

,---. driller and TRC-EC geologist/engineer will maintain accurate written logs of the well 

construction details. 

The piezometer drilling activities will be performed by the drilling subcontractor under 

the supervision of a TRC-EC geologist/engineer. Construction specifications for the piezometer 

nests includes the following: 

l 3-inch borehole (minimum); 
0 l-inch inside diameter PVC riser; 
l Threaded or pressed joints only on PVC pipe (no glued joints); 
l Silica (quartz) sand backfiB to 1 foot above the screened interval; 
l 2-foot thick bentonite seal above the sand pack, 
l Backfill drilling materials to 2 feet below ground surface; 
l Portland cement grout to surface; 
l Vented piezometer cap; and 
l Steel casing with a locking cap will be securely set in concrete over the 

well casing stick-up and a minimum of 2 feet below the ground surface. 
Piezometer numbers will be clearly labelled on the casing. 
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7.4 WELL DEVELOPMENT 

Wells will be developed by the surge block and pump technique. Fine-grained material 

around the well screen will be drawn into the well and removed by agitating the well water with 

a surge block and simultaneously pumping water from the well at a low discharge rate. A 

centrifugal pump outfitted with ASTM drinking water grade polyethylene tubing will be used 

for removing the water from the well. To prevent cross-contamination between the wells, the 

surge block will be decontaminated between each well. The surge block will be decontaminated 

with non-phosphate detergent and tap water, rinsed with tap water, rinsed with methanol, air 

dried, and rinsed with deionized water. The polyethylene tubing will also be replaced between 

each well. The dedicated new tubing will be rinsed with deionized water prior to its use. Water 

produced during well development will be drummed for characterization and analysis. 

Should the depth of the well or to ground water prohibit the use of the surge block and 

pumping technique, an alternative method will be used to develop the well. A suitable pumping 

device (e.g., submersible pump, Waterram hand pump) w ill instead be placed in the well and 

used for development. Equipment inserted into the well for development will either be dedicated 

to that well, or, at a minimum, washed with non-phosphate detergent and tap water, and rinsed 

with tap water and then deionized water prior to each use. 

The volume of ground water extracted from each monitoring well during development 

will be determined by continually monitoring the following parameters: pH, temperature, 

specific conductance, and turbidity. Development will continue until pH, temperature, and 

specific conductance have all stabilized and turbidity is I 10 NTU’s. If the 10 NTU criteria 

is not achievable, the parties on-site will determine if a turbidity standard of + 10% on 

successive well volumes is appropriate. At the time of development of newly installed Phase 

II wells, the turbidity of existing wells will be checked in accordance with the above criteria. 

7.5 GROUND WATER SAMPLING METHODS 

A period of at least two weeks will elapse between well development and ground water 

sampling. Prior to the initiation of sampling activities and immediately upon opening each well 

a headspace reading will be measured from the casing of each well with a PID or FID. The 

water level of each monitoring well will then be measured to the nearest 0.01 ft with an 
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i.. 
electronic water sensing device (Solinist Model 101) and recorded in a field notebook. The 

water level indicator will be decontaminated with deionized water prior to each use unless visual 

observations (e.g., oil, odors) indicate additional decontamination is necessary. Additionally, 

at those sites where the presence of a non-aqueous phase liquid (NAPL) is anticipateti due to 

previous site information or as potentially indicated by test or monitoring well boring 

observations, the presence of NAPLs will be assessed (e.g., the thickness of the NAPL, will be 

determined) prior to sampling with an oil/water interface probe. At a minimum, the interface 

probe will be decontaminated with non-phosphate detergent, tap water, methanol, hexane, tap 

water and then deionized water after each use. NAPLs known to exist in a well will be sampled 

and analyzed for TCL VOCs and subject to a petroleum GC fingerprint analysis, prior to 

purging if an adequate sample volume is obtained from the well. 

Prior to ground water sampling, a minimum of three well volumes will be purged from 

each well using either a hand-operated bailer, a peristaltic pump (preferred), a centrifugal pump, 

or a submersible pump. The ground water extracted during purging will be continually 

monitored for pH, temperature, specific conductance, and turbidity. Ground water will be 

purged until the pH, temperature, and specific conductance have all stabilized and turbidity has 

stabilized to + 10% on successive well volumes. Purging rates will be kept beloiw three 

gallons/minute to avoid over-pumping or pumping the well to dryness. In addition, the well will 

be purged from the top of the water column down to allow the purging of the entire water 

column. The well will be sampled within two hours of purging. 

Ground water samples will be collected with dedicated/decontaminated teflon bailers. 

A teflon leader-line approximately 3-feet in length will be attached to the end of the bailer. A 

polyethylene coated nylon rope will then be attached to the tefion line and used to lower and 

raise the bailer in the monitoring well. The ground water sample will be collected by slowly 

lowering the bailer into the well until the bailer is filled with water. Once filed, the bailer will 

be raised to the surface where the ground water will be transferred to the appropriate sample 

containers. The order of sample bottle filling is as follows: TCL VOC (immediately upon 

completion of purging the well), TCL BNA, TCL pesticides/PCBs, and TAL metals, (cyanide, 

TOC, BOD, COD, and TSS. The teflon bailers will be laboratory-decontaminated prior to use. 

Ground water samples which will be analyzed for dissolved metals will be filtered through a 
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0.45 micron filter immediately following collection. Filtered samples will be preserved with 

nitric acid to a pH of less than 2. I 

The pH, specific conductance, temperature, dissolved oxygen, salinity, and redox 

potential of the ground water will be measured in the field immediately after sample collection. 

The pH, temperature, and redox potential will be measured using an Orion Model SA 230 

meter, or equivalent. Specific conductance and salinity will be measured with a YSI Model 33 

SCT meter, or equivalent. Dissolved oxygen will be measured with a YSI Model 51B Oxygen 

meter, or equivalent. Field measurements will be recorded in a field notebook. 

7.6 WELL SAMPLE DESIGNATION 

Ground water and well boring soil samples will be assigned a designated field 

identification number which will reference the RI site number, sample type, sample location 

number, and sampling date. The following are examples of ground water and well boring soil 

sample identification numbers: 

Ground Water Sample: 
Example: TF5-MWl-032893 

where: TF5 = Tank Farm Five 
MW = Monitoring Well Water Sample 
1 = Well Number 
032893 = Sampling Date (March 28, 1993) 

Boring Soil Sample: 
Example: MP-B12-032893 

where: MP = McAllister Point Landffil 
Bl = Well Boring Soil Sample and Number 
2 = Second Sample Interval 
032893 = Sampling Date (March 28, 1993) 
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8.0 SURFACE WATER SAMPLING 
( “S 

Surface water samples will be collected from specified RI sites. The collection of surface 

water samples will aid in characterizing and identifying potential site-related impacts; on the 

sampled surface water bodies. 

8.1 SURFACE WATER SAMPLING METHOD 

Surface water samples will be collected directly from the surface water body of interest 

in appropriate sample containers. Surface water samples will be collected by partially 

submerging the appropriate sample containers in the water body. Care will be taken to minimize 

turbulence during sampling. Surface water sampling will start downstream and proceed 

upstream. Surface water samples will be collected prior to any sediment or biota samples at a 

particular location. 

w. 

The pH, specific conductance, temperature, dissolved oxygen, turbidity, and salinity of 

the surface water at each sample location will be measured in the field. The pH will be 

measured to the nearest tenth of a standard unit and temperature to the nearest degree Centigrade 

using an Orion Model SA 230 meter, or equivalent. Specific conductance and salinity will be 

measured with a YSI Model 33 SCT meter, or equivalent. The dissolved oxygen will be 

measured with a YSI Model 51B oxygen meter. Turbidity will be measured with an HF 

Scientific Model 15C Turbidity Meter, or equivalent. 

A graduated stake will be driven into the sediments at each surface water sample location 

(for locations with less than four feet of water) for recording the depth of water at the: time of 

sampling and for future reference in locating the sample location. 
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8.2 SURFACE WATER SAMPLE DESIGNATIONS 

Surface water samples submitted for laboratory analyses will be assigned a designated 

field identification number which will reference the RI site number, sample type, sample 

location, sample number, and sampling date. The following is an example of a surface water 

sample identification number: 

Example: TF4-SWI-040593 

where: NC = Tank Farm Four 
SW = Surface Water Sample 
1 = Sample Number 
040593 = Sampling Date (April 5, 1993) 
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Sediment samples will be collected from specified RI sites. The collection of sediment 

samples will aid in characterizing and identifying potential site-related impacts on the sampled 

surface water bodies. 

9.1 SEDIMENT SAMPLING MBTHODS 

Sediment samples will be collected with a precleaned two-inch diameter by two-foot long 

fiberglass hand coring device. This device will be equipped with a top mounted check valve to 

prevent sample washout during retrieval through the overlying water column. Core liners will 

be constructed of fiberglass or similar material. Core ends will be screened with a fliame or 

photo-ionization detector for the presence of organic vapors immediately upon collection and all 

readings recorded. The portion of the core which indicates evidence of contamination (e.g. 

odors, discoloration, etc.) will be retained for laboratory analysis. In the absence of obvious 

zones of contamination, a composite sample will be retained from the entire 2-foot core. 

In the event that stones or other material precludes effective use of the above sampling 

devices, sediment samples will be collected with a spade and spoon. All sediment lsamples 

(except VOC aliquot) will be thoroughly mixed in a stainless steel bowl prior to their placement 

into sample containers. Sediment sample VOC aliquots will be immediately removed from the 

bowl prior to mixing and placed in an appropriate sample container. Attempts will be made to 

remove rocks, weeds, water, and other non-sample matrix materials from the sediment sample 

matrix to ensure that each sediment sample contains greater than 30% solids. The physical and 

geologic characteristics of each sediment sample will also be recorded in a field notebook. 

Sample cores will be stored at approximately 4 degrees Centigrade following collection and VOC 

screening. 
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9.2 SEDIMENT SAMPLE DESIGNATIONS 

Sediment samples submitted for laboratory analyses will be assigned a designated field 

identification number which will reference the site number, sample type, sample location, sample 

number, and sampling date. Below is an example of a sediment sample identification number: 

Example: TFS-SD l-040593 

where: TF5 = Tank Farm Five 
SD = Sediment Sample 
1 = Sample Number 
040593 = Sampling Date (April 5, 1993) 
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10.0 LAND SURVEYING 

Following the completion of the field sampling activities at each of the sites, the sites will 

be surveyed by a State of Rhode Island registered surveyor. The physical site features along 

with the location, elevation, and coordinates of sampling stations (outside of buildings) will be 

determined in the survey. Each sampling location will be referenced to the State of Rhode 

Island Grid Coordinate System. Completed wells will be surveyed for elevation of the top of 

the protective casing, top of the well casing, and the adjacent land surface to the nearest 0.01 

foot. Previously completed wells, if any, will also be surveyed at this time. All elevations will 

be referenced to a United States Geological Survey benchmark (mean sea level -msl) and/or 

mean low water level (mlw) to the nearest 0.01 foot. 

- APPENDIX B, Page 25 - 



U.S. DEPARTMENT OF NAVY 
INSTALLATION RESTORATION PROGRAM 

APPEND~C 
HEkuxHANDSAFETYPLAN 

PHASE II RI/FS WORK PLAN 
NAVAL EDUCATION AND TRAINING CENTER 

NEWPORT, RHODE ISLAND 

Prepared by: 
TRC Environmental Corporation 

Windsor, Connecticut 

Prepared for: 
Northern Division - Naval Facilities 

Engineering Command 
Lester, Pennsylvania 

March, 1993 

TRC-EC Project No. 6760-NSl-110 
Contract No. N62472-86-C-1282 

TRC Environmental Corporation 

5 Waterside Crossing 
Windsor, CT 06095 
‘EP (203) 289-8631 Fax (203) 298-6399 

A TRC Company Q Printed on Recydd Paper 



PHASE II RI/FS WORK PLAN 
NAVAL EDUCATION AND TRAINING CENTER 

NEWPORT, RHODE ISLAND 

HEALTH AND SAFETY PLAN APPROVALS 

TRC Program Manager Date 

TRC Project Manager 

TRC Health & Safety Director 

Northern Division Representative 

Date 

Date 

Date 

TRC 



PHASE II RI/FS WORK PLAN 
NAVAL EDUCATION AND TRAINING CENTER 

NEWPORT, RHODE ISLAND 

PERSONNEL SAFETY - ACKNOWLEDGEMENT FORM 

All TRC project personnel are required to make the following statement prior to conducting 
work at the Naval Education and Training Center, Newport, Rhode Island. 

I, state that: 

1. I have read and fully understand the Phase II NETC Health and Safety Plan 
and my individual responsibilities. 

2. I agree to abide by the Health and Safety provisions of this Plan. 

Signature 

Date 



, =-Y TABLE OF CONTENTS 

SECTION PAGE 

HEALTH AND SAFETY PLAN APPROVAL FORM 
PERSONNEL SAFETY ACKNOWLEDGEMENT FORM 

1.0 INTRODUCTION ..................................... l-l 
1.1 Project Objectives ................................. l-2 
1.2 WorkTasks.....................................l- 2 

1.2.1 Geophysical Surveys ........................... l-2 
1.2.2 SoilSampling ............................... l-3 
1.23 Surface Water and Sediment Sampling ................ l-3 
1.2.4 Monitoring Well Installation and Development ........... l-3 
1.2.5 Ground Water Sampling ......................... l-4 
1.2.6 Land Survey ................................ l-4 

2.0 SITE HAZARD S UMMARY ............................ ..2- 1 
2.1 Chemical Hazards ................................ .2-l 

2.1.1 McAllisterPointLandfilI ...................... ..2- 1 
2.1.2 Old Fire Fighting Training Area .................... 2-4 
2.1.3 TankFarmFour ............................ .2-5 
2.1.4 TankFarmFive ............................. .2-9 

2.2 Physical Hazards ................................. 2-11 
2.3 Natural Hazards ................................. 2-11 

3.0 STAFF RESPONSIBILITIES ............................... .3-l 
3.1 Project Staff Responsibilities ........................... .3-l 

3.1.1 ProgramManager ........................... .3-l 
3.1.2 Project Manager ............................ .3-l 
3.1.3 HeahhandSafetyDirector ..................... ..3- 1 
3.1.4 Field Operations Manager ........................ 3-2 
3.1.5 On-Site Coordinator .......................... .3-2 
3.1.6 On-Site Coordinator - Alternate(s) ................... 3-2 
3.1.7 Subcontractors .............................. .3-3 

4.0 REGULATORYREQ UIREMENTS AND PERSONNEL QUALIFICATIONS 4-l 
4.1 Medical Monitoring .......................... ., .... .4-l 
4.2 HealthandSafetyTrainmg .......................... .4-l 
4.3 Respirator Training .......................... . .... .4-l 



TABLE OF CONTENTS 

(continued) 

SECTION PAGE 

5.osITEco~oL........................................5- 1 
5.1 Support Zones .................................. .5-l 
5.2 Exclusion Zones ................................. .5-l 
5.3 Decontamination Zone ............................. .5-2 

6.0 GENERAL HEALTH AND SAFETY WORK PRECAUTIONS ........... 6-l 
6.1 Health and Safety Site Orientation ...................... .6-l 
6.2 Health and Safety Briefings .......................... .6-l 

7.0 TASK SPECIFIC HEALTH AND SAFETY PROCEDURES ............. 7-l 
7.1 

7.2 

7.3 

General ..................................... ..7- 1 
7.1.1 Chemical and Physical Hazards .................... 7-l 
7.1.2 SiteMonitoring .............................. .7-l 
7.1.3 Action Levels .............................. .7-l 
7.1.4 Personnel Protective Equipment (PPE) ................ 7-2 
7.1.5 Decontamination ............................ .7-3 
7.1.6 Field Generated Waste Handling .................... 7-4 
General Site Media Sampling ......................... -7-4 
7.2.1 ChemicalHazards ........................... .7-4 
7.2.2 SiteMonitoring ............................. -7-5 
7.2.3 Action Levels .............................. .7-5 
7.2.4 Personnel Protective Equipment (PPE) ................ 7-5 
7.2.5 Exclusion Zone .............................. 7-6 
Subsurface Exploration Activities ........................ 7-6 
7.3.1 Chemical and Physical Hazards .................... 7-6 
7.3.2 SiteMonitoring ............................. .7-6 
7.3.3 Action Levels .............................. .7-7 
7.3.4 Personnel Protective Equipment (PPE) ................ 7-7 
7.3.5 Exclusion Zone ............................. .7-8 

8.0 EMERGENCY RESPONSE ........................... 4, .... .8-l 
8.1 Emergency Information ........................ ., ..... 8-l 
8.2 General Procedures .......................... at .... -8-l 
8.3 Emergency Response Plan - Specific Incidents ........................... 

.......... 
8-2 

8.3.1 Chemical Exposures 8-2 ..... as 
8.3.2 Injury of Personnel 

............................................... 
,, 

8.3.3 Fire/Explosion I, .......... 
8-3 
8-3 



TABLE OF CONTENTS 

(continued) 

TABLES 

TABLE 1 SUMMARY OF CONTAMINANTS - MCALLISTER POINT LANDFILL 
TABLE 2 SUMMARY OF CONTAMINANTS - OLD FIRE FIGHTING TRAINING 

TABLE 3 SUMMARY OF CONTAMINANTS - TANK FARM FOUR 
TABLE 4 SUMMARY OF CONTAMINANTS - TANK FARM FIVE 

FIGURES 

FIGURE 1 NETC SITE LOCATION MAP 
FIGURE 2 MCALLISTER POINT LANDFILL SITE MAP 
FIGURE 3 OLD FIRE FIGHTING TRAINING AREA SITE MAP 
FIGURE 4 TANK FARM FOUR SITE MAP 
FIGURE 5 TANK FARM FIVE SITE MAP 

TRC 



1.0 INTRODUCTION 

This Health and Safety Plan (HASP) has been prepared by TRC Environmental Corporation 

(TRC-EC) for specific application to the Phase II Remedial Investigation/ Feasibility Study (RI/FS) 

for the Naval Facilities Engineering Command (NAVFAC), Northern Division. The HASP has been 

developed for the Phase II RI of four sites located at the Naval Education and Training Center 

(NETC) in Newport, Rhode Island. The location of the Newport Naval Base is shown on Figure 

1. The four sites included under the Phase II RI are the following: 

Site Number 

01 McAllister Point Landfill 
09 Old Fire Fighting Training Area 
12 Tank Farm Four 
13 Tank Farm Five 

This Health and Safety Plan has been prepared to protect worker health and safety during 

investigation activities at the four sites shown on Figure 1. Maps of each of the RI sites are provided 

as Figures 2 through 5. The HASP is intended as an update to the March, 1989 Phase: I RI Health 

and Safety Plan. Additional details on site-specific health and safety considerations (e.g., nature 

of wastes, work zones, task personnel protection levels) are provided in the site-specific Field 

Sampling Plans provided in Volume III of this Work Plan. 

Section 2.0 of the HASP describes the anticipated hazards which may be encountered at the 

sites. Section 3.0 discusses project staffing, organization and responsibilities. Section 4..0 describes 

TRC-EC’s Corporate Health and Safety program and adherence to regulatory standards. Section 5.0 

describes site control measures to be employed at the site to maintain order and minimize chemical 

and physical hazards to on-site personnel, visitors, and the public. Section 6.0 describes site Health 

and Safety orientation meetings, and weekly Health and Safety meeting updates. Section 7.0 

describes task specific Health and Safety procedures as well as chemical and physical hazards, site 

monitoring, action levels, personnel protective equipment, and decontamination and disposal 

procedures. Lastly, Section 8.0 describes emergency procedures, emergency phone numbers, and 

presents a map of the route to a hospital from the sites. 
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1.1 Pro&t Obiectives 

The objective of this Work Plan is to define the level of investigation planned to assess the 

presence and nature of environmental contamination at the four RI sites. The site investigations will 

be conducted at each site to assess the presence of any hazardous substances, the nature of any 

disposed materials, and the potential for releases of contamination from the site. The findings of 

these RI investigations will be used to support the ecological and public health risk assessment and 

feasibility study activities for each site. 

One of the purposes of this HASP is to inform site personnel of the currently known and 

suspected hazards associated with work at each site. All site personnel, including subcontractors, 

are required to become familiar with and follow provisions of this plan. Although all employees are 

required to follow the guidelines set forth herein, the safety of site personnel is ultimately the 

responsibility of the individual and their respective employers. Copies of this HASP will be available 

to on-site personnel for orientation to anticipated on-site hazards (based on currently available data), 

as well as the health and safety procedures to be followed during implementation of this program. 

TRC-EC or the Navy cannot be responsible for enforcing provisions of this plan for the health and 

safety of site personnel other than their own employees. 

To meet project objectives, field explorations will include the following activities: ambient 

air, soil gas and geophysical surveys; soil, sediment, surface water, and ground water sampling; and 

soil borings and monitoring well. The field investigation activities planned for each of the sites are Jy 

described in the site-specific Field Sampling Plans provided in Volumes III of this Work Plan. Each ‘. 

of the planned.work tasks are summarized below. 

1.2 Work Tasks 

This section summarizes the Phase II field activities planned at the four sites. 

1.2.1 Geonhvsical Survevs 

Geophysical surveys will be conducted at two of the five RI sites (Sites 01 and 09). The 

geophysical surveys will consist of seismic refraction and electromagnetic (EM) surveys. The 

seismic surveys will be used to determine the bedrock topography at the sites and the EM surveys 

will be used to further investigate Phase I anomalies and site salt water intrusion. In addition, a 
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magnetometer survey will be conducted at to further investigate significant anomalies detected in 

Phase I at Site 09. The findings of the Site 09 EM and magnetometer surveys will be used to 

support the planned Phase II test pit investigation activities. The surveys will be conducted in a 

manner defined for each site in the site-specific Field Sampling Plans (e.g., grid spacings, walkover). 

1.2.2 Soil Sampling 

Soil samples will be collected from each of the four sites. Samples will be collected from 

a variety of locations including surface soils and subsurface borings. Samples will be concentrated 

in areas identified through historic information, geophysical surveys, soil gas surveys, and/or the 

findings of the Phase I RI as areas of potential contamination. The objective of soil sampling will 

be to assess the nature and extent of soil contamination at each of the sites. Each soil sample will 

also be screened for the presence of total volatile organic vapors/gases with a photoionization and/or 

flame ionization detector. 

1.2.3 Surface Water and Sediment Samnling 

Surface water and sediment samples will be collected from two of the sites, Tank Farm Four 

and Tank Farm Five, during the Phase II RI. The Phase II surface water and sediment investigations 

at these sites is in part based upon the Phase I RI findings. The objective of the surface water and 

sediment sampling program is to further assess the impacts, if any, of the sites on the brooks which 

pass through the sites. 

1.2.4 Monitoring Well Installation and DeveioDment 

Additional monitoring wells will be installed and sampled at all four of the RI sites. The 

findings of the Phase I RI indicate the need to further investigate areas of site ground water 

contamination and the background ground water quality for each of the sites. Thus,, the overall 

objective of the Phase II monitoring well installation program is to further assess the ground water 

quality at each of the sites. 
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1.2.5 Ground Water Sampling 

Ground water monitoring wells installed at each of the sites in Phase I and those planned for 

installation in Phase II will be sampled. Ground water samples will be collected from all of the wells 

after they have been properly developed and purged. Water levels measurements will also be taken 

at each of the site wells routinely throughout the Phase II RI. The ground water sampling procedures 

are fully described in Appendix B of Volume III of this Work Plan. 

1.2.6 Land Survev 

Following completion of the field investigation activities, all of the site sampling locations 

will be established on individual site maps. The coordinates and elevations of all sample points will 

be determined. The site features and topography will also be located during the survey. The 

objective of the land survey will be to provide a map of each site which shows the main site features 

and all of the Phase I and Phase II sample locations. The coordinates and elevations of all sampling 

points will also be tabulated. 
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2.0 SITE HAZARD SUMMARY 
._ -7._ 

Hazards which may be encountered at this site can be classified into three general categories: 

chemical, physical, and natural. Chemical hazards are site specific and involve potential exposure 

to chemical contaminants in soil, ground water, and volatilized components in air. Physical hazards 

are generally occupationally specific and involve some type of accident. Natural hazards are created 

by natural environmental circumstances such as weather,‘poisonous plants, poisonous animals, insect 

bites, etc. 

2.1 Chemical Hazards 

A review of the available historic information indicates a number of potential contaminants 

may be present at each of the sites. Tables 1 through 4 summarize suspected contaminants at each 

of the four sites. 

,‘---. 

The potential for exposure to site contaminants could result from inhalation, ingestion, or 

direct contact (skin absorption) with soils or waters contaminated with volatile organic hydrocarbons. 

Common symptoms of acute exposure to VOCs include headaches, dizziness, nausea, eye irritation, 

fatigue, loss of coordination, visual disturbances, abdominal pains, and cardiac arrythmia. Chronic 

exposures to solvents, hydrocarbons, and lead can lead to skin diseases; nervous and respiratory 

system disorders; kidney, liver, brain, and heart malfunctions; and cancer. 

Potential contaminants from former site use activities that may be encountered at each of the 

sites are summarized in the site background sections of the site-specific Field Sampling Plans. Below 

is a summary of the known site contaminants based upon the fmdings of the Phase I RI. 

2.1.1 Site Ol- McAllister Point Landfill 

The findings of the Phase I RI are presented below: 

Soil Assessment - Volatile organic compounds (VOCs), base neutral/acid extractable organic 

compounds (BNAs) (including polynuclear aromatic hydrocarbons (PAHs), pesticides, 

polychlorinated biphenyls (PCBs), and inorganics were all detected in on-site soils. The. major areas 

of the site where contaminants were detected in the soil at elevated levels include the following: 
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0 Northern area - PAHs; 
l North-central area - BNAs, PAHs, and inorganics; 
l Central landfill area - VOCs, BNAs, PCBs and inorganics; 
l South of access road - BNAs, PAHs, and inorganics; and 
l Shoreline - BNAs, PAHs, and inorganics. 

Significant VOC contamination (i.e., greater than 1 ppm total VOCs) was detected in soils 

and fti in the central portion of the landfill area but VOC levels were not consistently high 

throughout the depth of the soil horizons sampled. BNAs were detected at elevated levels (i.e., 

greater than 10 ppm total BNAs) throughout the site, with the highest levels (i.e., greater than 100 

ppm total BNAs) detected at spot locations in the central and southern portions of the site. Elevated 

levels of total carcinogenic PAHs (i.e., greater than 1 ppm) were also detected at locations where 

total BNA concentrations were less than 10 ppm. These locations were generally in the northern 

portion of the site, with smaller areas identified in the southern portion of the site and along the 

shoreline. 

Pesticides were detected at low levels (i.e., 10’s of ppb) in surface soil samples across the 

site, while PCBs were detected in surface and subsurface soils. PCBs were detected in surface soils 

along the shoreline and in subsurface soils in the north-central and southern portions of the site. No 

soil boring samples exceeded the 10 ppm IUDEh4 PCB soil action level. Inorganics levels in the 

soils and fill were compared to off-site background surface soil levels. Inorganics were detected in 

soil and fill samples collected from across the site at levels exceeding background levels. The 

highest inorganic levels were detected in soils from the central and south-central portions of the 

landfill, in the northern portion of the site (ash materials), in the southern portion of the site, and 

along the shoreline. 

Ground Water Assessment - WCs, BNAs, PCBs and inorganics were all detected in ground water 

samples. The major areas of the site where contaminants were detected at levels exceeding action 

levels include the following: 

l Northern area - inorganics; 
l North-central area - inorganics; 
l Central landfill area - VOCs, and inorganics; and 
l South of access road - VOCs, PCBs, and inorganics. 
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VOC detections, consisting mostly of petroleum-related VOCs (e.g., xylene, benzene) were 

limited to wells located in the central and southern portions of the site. VOCs were also detected 

in soil boring samples collected at the depth of the water table from the north-cent.& to southern 

portions of the site, indicating the potential for ground water contamination throughaut this area. 

Oil was observed in one well (MW-5s) in the southern portion of the site five months after it was 

sampled. No BNAs were detected above ground water action levels and no pesticides were detected 

in ground water samples. A PCB concentration of 150 ppb was detected in the well in the southern 

portion of the site (MW-5s) in which oil was subsequently observed. The highest levels of 

inorganic analytes were detected in wells from the north-central to southern portions of the site. 

The complete list of contaminants of concern at the McAllister Point Iandfdl, as determined 

in the Phase I Human Health Risk Assessment, is provided in Table 1. 

,,“-“ 
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2.1.2 Site 09- Old Fire Fighting Traininz Area 

The findings of the Phase I RI are presented below: 

Soil Assessment - VOCs, BNAs, pesticides, PCBs, and inorganics were all detected in on-site soils. 

The major areas where contaminants were detected in the soils at elevated levels include the 

following: 

l Northern area - VOCs, BNAs, and inorganics; 
l Central area - VOCs, and inorganics 
l Western area - BNAs; 
l Eastern area - BNAs, caPAHs, and inorganics; and 
l Southern area (off-site) - BNAs. 

Significant VOC contamination (i.e., greater than 1 ppm total VOCs) was detected in 

subsurface soils at the depth of the water table in the central portion of the site (B-6) and in the north 

central portion of the site (M-2). In the central portion of the site, detected contaminants were 

petroleum-related VOCs, while in the northern area, only 2-butanone was detected. Soil samples 

collected at both of these locations generally exhibited petroleum odors and/or visible oil 

contamination. 

BNAs were detected at elevated levels (i.e., greater than 10 ppm total BNAs) in the northern, 

western, and eastern portions of the site. The subsurface samples collected from the western portion 

of the site (at B-7) exhibited a strong petroleum odor. BNAs were also detected at levels greater 

than 10 ppm at the off-site well boring (M-5). Carcinogenic PAHs were detected at levels greater 

than 1 ppm, but total BNA concentrations were less than 10 ppm in samples collected from the 

eastern portion of the site. 

Pesticides were detected at low levels (i.e., 10’s of ppb) in surface soil samples across the 

site. One surface soil sample exhibited PCBs at 80 ppb, well below the 10 ppm RIDEM PCB soil 

action level. 

Inorganics were detected at levels exceeding background levels in soil samples collected 

throughout the central and eastern portions of the site. The highest inorganic levels were generally 

detected in subsurface soils collected at well location M-2, in the northern portion of the site, 

although background inorganic levels were also exceeded at boring B-l. 
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Ground Water Assessment - VOCs, BNAs, and inorganics were detected in ground Walter samples. 

The major areas of the site where contaminants were detected at levels exceeding action levels 

include the following: 

l Northern area - BNAs and inorganics; 
l Central area - inorganics; 
0 Western area - inorganics; 
l Eastern area - inorganics; and 
0 Southern area (off-site) - inorganics. 

VOCs were not detected at concentrations exceeding ground water action levels in any ground 

water samples. However, at well location M-4, elevated soil gas readings in the soil, petroleum 

odors in the soil and ground water samples, and a sheen on the ground water sample indicate a 

potential for subsurface VOC contamination in this area. Elevated soil gas readings, petroleum odors 

and/or sheens were also observed in association with other well locations at this site. Four BNA 

compounds were detected above ground water action levels in one well (MW-2) in the northern 

portion of the site. A strong petroleum odor and sheen were observed during ground water sampling 

at this well. No pesticides or PCBs were detected in ground water samples. While inorganic 

concentrations exceeded ground water action levels in all wells, including the background well, the 

highest levels of inorganic analytes were detected in wells in the central to northern portions of the 

site. 

The complete list of contaminants of concern at the Old Fire Fighting Training Area, as 

determined in the Phase I Human Health Risk Assessment, is provided in Table 2. 

2.1.3 Site 12- Tank Farm Four 

The findings of the Phase I RI are presented below: 

Soil Assessment - VOCs, BNAs, pesticides, and inorganics were detected in on-site soils. In 

general, minimal soil contamination was detected at the site, with the exception of elevated TPH 

levels detected in surface soils adjacent to the oil/water separator and in a soil boring sample 

collected along the site apass road. 

VOCs were detected in three subsurface soil samples at very low levels (i.e., less than 5 ppb) 

and are not considered to represent significant subsurface VOC contamination. BNAs were not 

detected at levels greater than the contaminant-comparison level (i.e., greater than 10 ppm total 
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BNAs). Only one soil sample exhibited BNAs at a concentration greater that 1 ppm (3.3 ppm) and 

that concentration consisted entirely of di-n-butylphthalate. Therefore, BNA soil contamination at 

this site is not considered to be significant. Pesticides were detected at low levels (i.e., less than 

10 ppb) in one surface soil and one subsurface soil sample and are not considered to be significant 

soil contaminants No PCBs were detected in soil samples. Inorganic-s were generally detected at 

levels less than or slightly exceeding (1 to 7 ppm above) background levels in soil samples. 

Therefore, there does not appear to be significant inorganic soil contamination at this site. Total 

petroleum hydrocarbons (TPH.) analysis of soil samples identified the presence of TPH across the 

site, ranging in concentration from 3 to 270 ppm. The highest TPH levels were detected in a 

subsurface soil sample collected along the site access road (boring M-l) and in a surface soil sample 

collected from adjacent to the oil/water separator. 

Ground - BNAs, and inorganics were detected in ground water samples. 

Inorganics were detected at levels exceeding action levels in all wells on-site. 

VOCs were not detected in any ground water samples, which coincides with their absence 

in soil samples. One BNA compound, bis(2-ethylhexyl)phthalate (a common laboratory contaminant) 

was detected in two on-site wells. No ground water action levels were exceeded for BNAs. No 

pesticides or PC% were detected in ground water samples. While inorganic concentrations 

exceeded ground water action levels in both shallow and deep wells, including the background well, 

the highest levels of inorganic analytes were detected in wells in the northeast to southwest portions 

of the site. 

Surface Water and Sediment Assessment - VOCs, BNAs pesticides and inorganics were detected 

in sediment samples and VOCs and inorganics were detected in surface water samples. One VOC, 

carbon disulfide, was detected in one sediment sample at 21 ppb, which is not considered to be a 

significant level of sediment contamination. Three BNAs were detected in sediment samples, with 

a maximum total BNA concentration of 780 ppb, well below the contaminant-comparison level of 

1 ppm. One pesticide, 4.4’-DDT was detected in three sediment samples at concentrations of 2.8 

to 5.9 ppb. No PCBs were detected in sediment samples. Arsenic, cobalt and iron were the only 
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inorganic analytes detected in soils at levels exceeding background. Higher inorganic concentrations 

were generally detected in the O-l foot sediment sample interval than the l-2 foot interval. 

Two VOCs, carbon disulfide and carbon tetrachloride, were detected in surface water 

samples. No surface water quality criteria for VOCs were exceeded. No BNAs, pesticides or PCBs 

were detected in surface water. Cadmium, lead and zinc were the only inorganic anakytes detected 

at levels exceeding surface water quality criteria. The highest levels of inorganic analytes were 

detected in the surface water sample collected closest to the mouth of Normans Brook, as it enters 

Narragansett Bay. 

Structure Samule Assessment - The distribution of contaminants within the oil/water separator and 

demolished unknown structure (referred to as the ruins) was as follows: 

0 Oil/water separator - 
Soil: VOCs, BNAs, and inorganics; and 
Sludge: BNAs, PCBs and inorganics. 

0 Ruins - 
Soil/sediment: inorganics; and 
Water: inorganics. 

VOCs were detected in the soil/sediment and sludge samples collected from the oil/water 

separator and from the ruins on-site, although total VOC levels were less than the contaminant- 

comparison level of 1 ppm. The soil/sediment sample collected from the ruins exhibited the greatest 

VOC concentration (680 ppb tetrachloro-ethene). This sample was visibly contaminated (e.g., odor, 

sheen). BNAs were detected in the soil/sediment and sludge samples. The sludge sample was the 

only sample with a total BNA concentration greater than the contaminant-comparison level of 10 ppm 

and a carcinogenic PAH concentration greater than the contaminant-comparison level of 1 ppm. No 

pesticides were detected in soil/sediment or sludge samples. A PCB compound was identified in 

the sludge sample at a concentration of 12 ppb, well below the RIDEM soil action level of 10 ppm. 

Cobalt and iron were the only inorganics detected at levels exceeding background levels and were 

only detected in the ruins sample. 

No VOCs, BNAs, pesticides, or PCBs were detected in the surface water sample collected 

from the ruins. Lead and zinc were the only inorganic analytes which were detected in the water 

sample at levels exceeding surface water quality criteria. 
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Tank Contents Assessment - The distribution of contaminants within the oil and water samples 

collected from the on-site tanks was as follows: 

o Oil: VOCs, BNAs, and inorganics; and 
l Water: VOCs, BNAs, and inorganics. 

VOCs were detected in the oil samples collected from the on-site tanks at very elevated 

levels. The VOCs consisted of benzene, toluene, ethylbenzene, and xylene. Total VOC levels 

exceeded 10 ppm in a majority of the tanks. EP Toxicity extraction and analysis of oil samples 

detected no EP Toxicity analytes; low levels of toluene, ethylbenzene and xylene in a TCIJTAL 

analysis of the EP Toxicity extraction leachate from one sample. A TCUTAL analysis of the TCLP 

extraction leachate from the same oil sample detected concentrations of these compounds at levels 

three orders of magnitude greater than the EP Toxicity results. BNAs were detected in the oil 

samples and consisted primarily of PAHs. Total BNA levels in excess of 1,500 ppm were detected 

in four of the oil samples. Oil samples were not analyzed for pesticides. No PCBs were detected 

in the oil samples, although detection limits ranged from 12 to 24 ppm. Iron, lead and zinc were 

the only inorganics detected in greater than 50% of the oil samples. TAL metals analysis of EP 

Toxicity and TCLP oil leachates identified inorganic analytes. The EP Toxicity extract analyses 

detected silver and arsenic, analytes which were not detected in the CLP method extract. 

VOCs were detected in all of the tank water samples, with total VOC concentrations ranging 

from 13 to 346 ppb. The main VOC compounds detected included the same VOCs detected in the 

oil sampIes. BNAs detected in the water samples consisted of PAH compounds, phenols, phthalate 

esters and dibenzofuran. Total BNA concentrations ranged from 10 to 202 ppb. Tank water samples 

were not analyzed for pesticides or PCBs. The inorganics detected in greater than 50% of the tank 

water samples include barium, calcium, iron, potassium, magnesium, manganese, sodium, lead and 

zinc. The analyte concentrations in the water samples were typically higher than those detected in 

the oil samples. 

The complete list of contaminants of concern for Tank Farm Four, as determined in the Phase 

I Human Health Risk Assessment, is provided in Table 3. 
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2.1.4 Site 13- Tank Farm Five 

The findings of the Phase I RI are presented below: 

Soil Assessment - VOCs, BNAs, pesticides, and inorganics were detected in on-site soils. In 

general, minimal soil contamination was detected at the site, with the exception of elevated TPH 

levels detected in surface soils adjacent to the on-site oil\water separator and at several of the 

underground storage tank locations. 

VOCs were detected in surface and subsurface soil samples at very low levels (i.e., less than 

10 ppb) and are not considered to represent significant subsurface VOC contamination. BNAs were 

not detected at levels greater than the contaminant-comparison level (i.e., greater than 10 ppm total 

BNAs). Only two soil samples exhibited BNAs at a concentration greater that 1 ppm (4.6 and 1.3 

ppm) and those concentrations consisted entirely of phthalate esters and PAHs, respectively. 

Therefore, BNA soil contamination at this site is not considered to be significant. Pesticides were 

detected at low levels (i.e., 10’s of ppb) in two surface soil and one subsurface soil sample and are 

not considered to be significant soil contaminants. No PCBs were detkcted in soil samples. 

Inorganics were generally detected at levels exceeding background levels in subsurface soil samples. 

Lead was detected above background in one surface soil sample collected from adj,acent to the 

oil/water separator. Total petroleum hydrocarbons (TPH) analysis of soil samples identified the 

presence of TPH across the site, ranging in concentration from 4 to 60,000 ppm. The highest TPH 

levels were detected in visibly oily samples collected at Tank 50. Significantly elevated levels of 

TPH (TPH greater than 100 ppm) were detected in surface soil samples collected at Tanks 49, 50, 

51 and 55. 

Ground Water Assessment - VOCs, BNAs, and inorganics were detected in ground water samples. 

VOCs and inorganics were detected at levels exceeding ground water action levels. 

VOCs were detected at levels exceeding ground water action levels in only one on-site well 

(MW-53W) and consisted mainly of petroleum-related VOCs. Petroleum product was also observed 

in wells MW-53W and MW-53E, both located in the ring drain of Tank 53. The presence of low 

VOC levels in downgradient well MW-4 indicates the potential migration of the ground water 

contamination observed adjacent to Tank 53. BNAs were only detected in well MW53W and 
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consisted entirely of PAHs. Detected levels did not exceed ground water action levels. No 

Pesticides or PC% were detected in ground water samples. While inorganic concentrations 

exceeded ground water action levels in all wells, including the background well, the highest levels 

of inorganic analytes were detected in wells in the central portion of the site. 

Surface Water and Sediment Assessment - Lead and TPH were detected in sediment samples; no 

PCBs, lead or TPH were detected in surface water. 

No PCBs were detected in sediment samples. Lead was detected in all sediment samples but 

at levels less than background soil levels. TPH was detected in sediment samples at concentrations 

ranging from 4 to 155 ppm, with detected levels increasing with distance downstream. 

Structure &mule Assessment - The distribution of contaminants within the oil/water separator was 

as follows: 

l Soil: VOCs, BNAs, and inorganics; and 
l Water: inorganics. 

One VOC was detected in one soil sample collected from the oil/water separator at a very 

low (2 ppb) level. Low levels of two BNAs were detected in one soil sample collected from the 

oil/water separator. No pesticides or PCBs were detected in soil samples and no inorganics were 

detected in the soil samples at levels exceeding background levels. 

No VOCs, BNAs, pesticides, or PCBs were detected in the surface water sample collected 

from the oil/water separator. Cadmium was the only inorganic analyte which was detected in the 

water sample at levels exceeding surface water quality criteria. 

Tank Contents Assessment - The distribution of contaminants within the oil and water samples 

collected from the on-site tanks was as follows: 

l Oil: VOCs, BNAs, and inorganics; and 
l Water: VOCs, BNAs, and inorganics. 

VOCs were detected in the oil samples collected from the on-site tanks at very elevated 

levels. The VOCs consisted of petroleum-related hydrocarbons and chlorinated hydrocarbons. Total 
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VOC levels exceeded 100 ppm in a majority of the tanks. BNAs were detected in the oil samples 

and consisted primarily of PAHs and bis(2-ethylhexyl)phthalate. Total BNA levels in excess of 

1,000 ppm were detected in six of the oil samples. Only PAHs were detected in the oil sludge 

sample. Oil samples were not analyzed for pesticides. No PCBs were detected in the oil samples. 

Iron and lead were the only inorganlcs detected in greater than 50% of the oil samples. The EP 

Toxicity extract analysis detected barium at a level which exceeds the EP Toxicity federal standard. 

VOCs were detected in all of the tank water samples, with total VOC concentrations ranging 

from 2 to 4,917 ppb. The main VOC compounds detected included the same VOCs detected in the 

oil samples. BNAs detected in the water samples consisted of PAH compounds, phenols, and 

dibenzofuran. Total BNA concentrations ranged from 31 to 895 ppb. Tank water samples were not 

analyzed for pesticides or PCBs. The inorganics detected in greater than 50% of the tank water 

samples include barium, calcium, iron, potassium, magnesium, manganese, and sodium. The analyte 

concentrations in the water samples were typically higher than those detected in the oil samples. 

The complete list of contaminants of concern at Tank Farm Five, as determined by the Phase 

I Human Health Risk Assessment, is provided in Table 4. 

., -._ 

2.2 Phvsical Hazards 

Primary physical hazards at the site are those associated with drilling and excavation 

activities. Hazards that could be encountered during subsurface explorations include falls and trips, 

injury from lifting heavy objects, falling objects, eye injuries, head injuries, and pinched or crushed 

hands and feet. A fire hazard may also be present due to the use of gasoline-powered equipment, 

and the possible presence of flammable materials in subsurface soils. 

2.3 Natural Hazards 

Natural hazards such as weather, poisonous plants, animals, and insects cannot always be 

avoided. Based on available information and current site conditions, the site safety officer and field 

personnel shall use their best judgement to avoid these potential hazards. 

Natural hazards also include exposure to adverse weather conditions including heat and cold 

stress. Methods of symptom recognition, preventive measures, and fast aid methods for cold and 

heat stress are provided as an Attachment to this HASP. 
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3.0 STAFF RFSPONSIBILITIES 

3.1 Pro&t Staff Responsibilities 

TRC-EC staff listed below will be responsible for the respective activities listed. 

3.1.1 Program Manager 

l Holds ultimate responsibility for satisfactory completion of the project. 

a Reports status of field activities to the Navy Northern Division Engineer-In-Charge. 

3.1.2 Pro&t Manager 

l Provides overall project management and control. 

l Maintains day-to-day liaison with NETC Environmental Coordinator and subcontractors. 

l Notifies NETC Environmental Coordinator of any site emergencies. 

o Prepares, reviews, and transmits project documents to the Navy. 

l Conducts the initial health and safety site orientations. 

3.1.3 Health and Safetv Director 

l Assists in the development and review of the HASP. 

l Provides on-going industrial hygiene support to the Project Manager. 

l Reviews and approves significant changes and/or deviations to the HASP. 

l Provides consultation to the Project Manager on technical aspects of the HASP and its 
implementation. 
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3.1.4 Field Operations Manaeer 

l Coordinates and supervises fieldwork. 

l Reports daily progress of fieldwork to the Project Manager. 

a Notifies Project Manager of deviations from the Health and Safety Plan. 

l Assures that fieldwork proceeds according to Health and Safety Plan require:ments. 

l Designates On-Site Coordinator (OSC) 

3.1.5 On-Site Coordinator tOSC\ 

e Primary responsibility for notification of and transport of injured field personnel to a 
hospital in the event of an accident. 

l Monitors field investigations to ensure compliance with the approved HASP,, 

l Recommends modification of the HASP to the Project Manager as soon as practical after 
it is apparent that the Plan should be modified. 

l Keeps non-essential personnel outside study zone boundaries. Logs in the field notebook 
personnel who enter into the study zone. 

l Appoints alternate on-site coordinator on an as needed basis. 

l Uses appropriate portable field instruments to monitor site conditions during investigatory 
activities. 

l Maintains a log of field activities, monitoring data, and site meetings. 

3.1.6 On-Site Coordinator - Alternates(s) 

l Assumes all functions and responsibilities of the OSC in his/her absence. 
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3.1.7 Subcontractors 

l Immediately notify the Field Operations Manager or On-Site Coordinator of hazardous or 
potentially hazardous conditions or environments that are not addressed or not adequately 
addressed in the HASP. 

l Conduct work in a safe manner. 
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4.0 REGULATORY REOUIREMENTS AND PERSONNEL OUALIFICATIONS 
, --.\ 

To be authorized for field explorations, TRC-EC field personnel and subcontractor field 

personnel (drilling, test pit, and soil gas contractors) must meet the minimum requirements described 

in these subsections. Documentation of the requirements described below will be maintained by 

TRC-EC for TRC-EC personnel involved in field activities. Subcontractors and regulatory personnel 

are responsible for maintaining the required documentation for their field personnel. 

4.1 Medical Monitoring 

In compliance with OSHA medical monitoring regulations (29 CFR 1910.120), field 

supervisory personnel and field sampling personnel shall have received an examination by a licensed 

occupational physician. The most recent exam shall have been received within the 12-month period 

proceeding this work, and each employee shall have been determined by the attending physician to 

be physically able to perform the work and to use respiratory and other protective equipment as 

required for field investigations. 

,, -. 4.2 Health and Safetv Training 

Field personnel shall have received training and/or experience which, at a minimum, satisfies 

the OSHA regulations for hazardous waste and emergency response (29 CFR 1910.120). 

4.3 ResDirator Training 

All personnel who enter the Exclusion Zone shall have completed a respiratory protection 

program which, at a minimum, satisfies the OSHA regulations (29 CFR 1910.134). Tlhis program 

shall include: 1) instruction in the proper use and limitations of respirators; 2) proper fitting of 

personnel for a respirator, using a qualitative or quantitative fit test method; and 3) teaching 

personnel how to conduct a positive and/or negative pressure fit test. The respirator which is used 

to fit test personnel will be individually assigned and available for site work. TRC-EC provides 

respiratory protection to employees involved in activities at work locations where the presence of 

respirable hazards is known or suspected. 
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Field staff assigned to this project shall be capable of using and inspecting a cartridge 

respirator. All field staff shall have their own personal respirator. The maintenance of that 

respirator shall be the responsibility of the individual. OSHA requires that respirators be inspected 

both before and after use and that respirators not used routinely shall be inspected after use and at 

least monthly. At the time the respirator is issued and used, the individual receiving it shall test the 

fit (qualitatively), and inspect the gaskets, exhalation valve, face shield, head straps, and cartridges. 

Individuals are responsible for cleaning/disinfecting their respirators. Acceptable procedures 

include washing using respirator-approved detergent/disinfectant in warm water and rinsing or air 

drying in a clean place. Respirators will be used on a site specific basis as described in Section 7.0. 
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5.0 SITE ACCESS AND CONTROL 
, -y. 

The RI sites consists of four separate areas located within the confines of the Newport Naval 

Base. In general, physical access to parcels comprising the areas of investigation are inherently 

restricted by being on the Newport Naval Base or naval property and by way of chain-link fencing 

at several of the sites. 

The purpose of the site control measures presented in this section are to maintain order at the 

site and to minimize chemical and physical hazards to on-site personnel, visitors, and the public. 

Three work zone/areas will be established for each of the sites: a support zone, a decontamination 

zone, and an exclusion zone. The site-specific access considerations and work zones established for 

each of the site investigations are presented in the site-specific Field Sampling Plans in Volume III 

of this Work Plan. Below are general descriptions of each of the three work zones. 

5.1 Sup-_~ort Zones 

/ -_ 

The support zones are considered “clean areas” and provide areas or locations where field 

personnel can take breaks and store field investigation equipment. The support zones also contain 

site safety and emergency supply equipment (e.g., first aid kits, eye wash units, HASP) and field 

communication equipment (e.g., mobile phone, walkie talkie). 

The support zones at three of the sites (Site 01, 09, and 12) will consist of the on-site 

personnel vehicles and nearby off-site areas. The support zone for Site 13, Tank Farm Five, will 

consist of a mobile field office trailer. This field office trailer will also be the command center for 

all of the sites field investigation activities. 

5.2 Exclusion Zones 

At one of the sites (Site 01) the exclusion zone will consist of the entire site during the field 

investigation activities. However, given the open access and current active conditions of the other 

three sites, activity-specific exclusion zones will be established. During subsurface explorations 

(e.g. 9 soil borings, and test pits), the OSC or alternate will establish a 25-foot exclusion zone around 

the operating equipment (e.g., drill rig, backhoe), as allowed by area or access constraints. The 

exclusion zone will be demarcated with caution tape or barricades. Site-specific exclusionl zones have 

been established in the Field Sampling Plans. 
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The OSC or alternate will be responsible for keeping nonessential personnel outside the 

exclusion zone boundaries. In the event that visitors or unauthorized personnel are present during 

field activities, the OSC or alternate shall verbally request that they maintain a safe distance outside 

of the area marked by the caution tape and safety cones. Prior to entering the exclusion zone, site 

personnel shall have donned the proper personnel protective equipment (PPE) for expected site 

conditions, as outlined in Section 7.0, or as determined by the OSC or alternate. 

5.3 Decontamination Zone 

A contamination reduction station, or decontamination zone, will be established adjacent to 

the exclusion zones. The decontamination zone will be established at the upwind side of the 

exclusion zone and will consist of a taped off area adequate in size to comfortably contain 

decontamination equipment. Personnel exiting the exclusion zone shall undergo appropriate 

decontamination, if required by the task-specific procedures described in Section 7.0. A heavy 

equipment (e.g., drill rigs, backhoes) decontamination area for all of the site will be located on Site 

01, McAllister Point Landfill, at the area established in Phase I. 

Site-specific decontamination zones are discussed in the Field Sampling Plans. Disposal of 

investigation derived waste materials is described in Appendix E of this Work Plan. 
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6.0 GENERAL HEALTH AND SAFETY WORK PRECAUTIONS ,,Z’ -__ 
6.1 Health and Safetv Site Orientation 

All site investigation personnel shall be required to read this HASP and attend the He&h and 

Safety Site Orientation meeting. Documentation of attendees will be maintained as part of project 

records. The HASP will accompany field personnel to each site and shall be maintained at a location 

known to each individual working on-site. 

The Project Manager or OSC will conduct a health and safety site orientation prior to the 

initiation of field activities. The orientation will cover all aspects of this HASP. Particular emphasis 

will be placed on a review of potential site contaminants and their potential health effects; accident 

prevention; safe work procedures; precautionary measures; use of personnel protective equipment; 

and emergency response procedures. All field staff are required to attend. 

6.2 Health and Safetv Briefings 

The OSC or alternate will conduct a Health and Safety Briefing on a routine basis. Topics 

to be covered include personnel protective equipment, personnel and equipment decontamination 

procedures, accident prevention, and any modifications or amendments to the Health and Safety Plan. 

All field staff are required to attend. A Safety Meeting Summary Form documenting personnel 

attending each meeting will be maintained in project files. 
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7.0 TASK-SPECIFIC HEALTH AND SAFETY PROCEDURES 

7.1 General 

The following general health and safety procedures will be employed for work conducted at 

each of the five sites. 

7.1.1 Chemical and Phvsical Hazards 

The activities which do not involve subsurface activities (geophysical and land surveys) could 

result in the exposure of workers to contaminated surface soils or vapors. Such an occurrence can 

lead to worker exposure via inhalation or permeation through the skin (skin absorption). However, 

in general, non-invasive activities do not require direct contact with site soils and/or waters, and 

therefore exposures are anticipated to be minimal. 

7.1.2 Site Monitoring 

The OSC shall use an HNu PI-101 (or equivalent) photoionization detector (PID) (or flame 

ionization detector - FID, OVA 128, or equivalent) to monitor organic vapors in the breathing zone 

at the upwind boundary of the Exclusion Zone at the beginning of each day, to establish a daily 

background reading. 

The federal regulation 20 CFR Part 1910.120 (h)(2-3) indicates air monitoring is required 

upon initial entry, and periodic monitoring shall be conducted when the possibility of an immediately 

dangerous to life and health (IDLH) condition exists or when there is an indication that exposures 

may have risen over permissible or published limits since prior monitoring. The air monitoring 

program conducted on site is intended to be consistent with these requirements. 

7.1.3 Action Levels 

All field work will begin in personnel protective gear as defined in the individual site Field 

Sampling Plans provided as Volume III. Based on the PID/FID readings in the breathing zone, or 

site conditions, the OSC shall upgrade or downgrade Personnel Protective Equipment (PPE) 

requirements as described below. 

Appendix C - Page 7-l 



The following action levels are based on PID breathinp zone readings: 

l 0 to 1 PID unit above background: Level D 

l 1 to 5 PID unit above background for longer than one minute: 

Modified Level D 

l 5 to 25 PID units above background: Level C 

l 25 PID units or greater: discontinue operations. Make arrangements to continue work in 
Level B protective equipment or use Level B to retrieve/demobilize equipment. 

The OSC may also make the decision to upgrade the PPE requirements, even if positive PID 

readings are not noted. This decision will be based on site conditions including visual or sensory 

observation of soil or ground water contamination, or other site hazards. 

Action levels were set below the PELWTLV’s of the most abundant substances suspected at 

the sites. 

7.1.4 Personnel Protective Eq uinment IPPE) _ 

This section contains specific provisions for the use of Personnel Protective Equipment (PPE). 

It shall be the responsibility of the OSC to make the determination of the level of PPE to be used 

by personnel within the Exclusion Zone. The decision of the OSC will be based on site monitoring 

(Section 7,1.2), action levels (Section 7.1.3), knowledge of the site, and observed site conditions. 

Changes affecting the level of PPE defmed in the HASP will be at the direction and approval of the 

TRC-EC Project Manager and/or TRC-EC Director of Health and Safety, except in the case of an 

emergency during which time it will be the responsibility of the On-Site Coordinator to modify PPE 

levels. 

The following is a discussion of the anticipated levels of personnel protection based upon 

historical information and the findings of the Phase I RI. 

Level D mote&ion shall be used at the start of most field work. Level D protection shall 

include use of the following items: 

l work clothes; 
l hard hat; 
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l work boots; and 
l chemical protective gloves when collecting soil and water samples (solvex/nitrile). 
0 inner glove liners (latex/vinyl) 

Level D protection may also include the use of a polycarbonate faceshield, attached to the 

hard hat, in the event that potential splash conditions are present. Splash conditions are most likely 

to be present during decontamination of heavy equipment. Use of the splashguard shall be at the 

discretion of the OSC. 

A Modified Level D, which includes Level D plus additional PPE (e.g., tyvek, boot covers), 

will be during subsurface investigation activities (drilling, test pits). 

An upgrade to Level C may be necessary if the concentration of VOCs detected in the 

breathing zone of the workers exceeds the action level of 5 PID units discussed in Section 7.1.3, or 

if warranted by other site conditions. Level C protection will include all of the PPE required for 

Modified Level D plus appropriate respiratory protection. The specific respirator to be used for 

Level C protection shall be a NIOSH-approved respirator with compatible cartridges. Respirator 

cartridges will be changed at the first sign of break through, or daily at a minimum, when in use. 

It is anticipated that protective Level D or Modified Level D will be appropriate for carrying 

out most work tasks related to this project. A sufficient inventory of necessary equipment will be 

maintained on-site to provide these levels of protection for all site personnel who must work within 

the Exclusion Zone. 

7.1.5 Decontamination 

Upon leaving the Exclusion Zone, personnel must undergo appropriate decontamination. The 

nature of the decontamination requirements will depend on the nature of the work conducted and 

whether immediate re-entry into the Exclusion Zone is planned, or if complete egress from the 

Exclusion Zone is intended. 

The personnel decontamination requirements will also depend on the level of protection used 

within the Exclusion Zone and the suspected degree of contamination. This area will be located 

immediately outside the access opening of the Exclusion Zone on its apparent upwind side. This area 

shall contain the decontamination stations necessary to allow rest breaks and respirator cartridge 

changes (if appropriate), as well as for complete decontamination as required for food and beverage 
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breaks, or exiting the work area. Periodic air monitoring will be conducted in the contamination 

reduction zone (decontamination area) when this area is used. 

Equipment decontamination will occur in designated areas. The heavy equipment 

decontamination for all of the sites will occur in a designated area on Site 01, the McAllister Point 

Landfill. Field decontamination of other sampling equipment will occur at locations designated for 

each site. Most of the field sampling equipment (e.g., spoon, bailers) will be laboratory 

decontaminated to, in part, reduce the amount of field-generated waste. The equipment 

decontamination procedures are described in the QAPP in Appendix D. 

7.1.6 Field Generated Waste Handling 

The handling of materials generated during site activities (e.g., drill cuttings, 

purge/development water, PPE) will be conducted as described in the Investigation Derived Waste 

Plan contained in Appendix E of this Work Plan. All site visitors (e.g., regulators, auditors) shall 

dispose of their expendable PPE along with that of the field investigation personnel. 

7.2 General Site Media Samoling 

This section describes the health and safety considerations for all general or non-intrusive site 

sampling activities. Such activities would include surface soil sampling, tank sampling, structure 

sampling, ground water and surface water sampling, and sediment sampling. 

7.2.1 Chemical Hazards 

Media sampling activities at the sites will include the collection of the following samples 

types: surficial soil, sediment, surface water, and ground water. These activities may result in the 

exposure of workers to potentially contaminated soils and ground water, washwater from 

decontamination of personnel protective equipment, and vapors released from site med:ia. Such an 

occurrence can lead to worker exposure via inhalation, ingestion, and permeation through the skin 

(skin absorption). Proper PPE and monitoring will be used during the field investigation activities 

to reduce the potential for chemical exposures. 
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7.2.2 Site Monitoring 

During non-intrusive sampling activities, the OSC or designee shall use a PIIXFID to monitor 

the following: 

- At each soil sampling point or monitoring well prior to sampling. 

- The site workers breathing zone continuously during active sampling activities. 

- Downhole and near open pit areas during drilling and excavation activities. 

Other monitoring equipment used during tank and structure sampling activities will include 

a combustible gas/oxygen meter (LEL/O2) to monitor for the presence of flammable vapors/gases 

or abnormal oxygen levels. 

7.2.3 Action Levels 

Unless otherwise determined by OSC, Level D protection will generally be used for non- 

intrusive media sampling tasks. However, for ground water sampling and tank/structure sampling 

activities, a minimum of Modified Level D protection will be used by sampling personnel. Based 

on PID and LEL/O2 readings measured in the breathing zone or site conditions, the OSC shall 

upgrade or downgrade Personnel Protective Equipment (PPE) requirements. 

Action levels to be used for media sampling activities were previously outlined in Section 7.1. 

7.2.4 Personnel Protective Euuipment TPPE) 

Based on site conditions and action levels described in Section 7.1, the OSC shall upgrade 

personnel protective requirements commensurate with site hazards. The OSC may also make the 

decision to upgrade the PPE requirements, even if positive PID readings are not noted. This decision 

will be based on site conditions including visual or sensory observations of potential contamination. 

In particular, the presence of free product or other contaminants in ground water, soil, or sediment 

may require an upgrade of PPE requirements. 
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7.2.5 Exclusion Zone 

In recognition of the increased risk to workers of exposure to contaminated soils or ground 

water, a minimum exclusion zone of approximately 15 feet will be established around all sampling 

activities. Nonessential personnel shall be prohibited from entering the exclusion zone. 

Monitoring results will be considered when establishing exclusion zone botmdaries. In 

general, if elevated readings are encountered, the exclusion zone will be enlarged from that described 

in the plan and if no detectable readings are encountered the exclusion zone will remain as described 

above. 

7.3 Subsurface Exnloration Activities 

7.3.1 Chemical and Phvsical Hazards 

Subsurface exploration activities include completion of test pit and boring activities. These 

activities may results in the exposure of workers to potentially contaminated soils and ground water, 

washwater from decontamination of personnel protective equipment, and vapors re,leased from 

contaminated site media. Such an occurrence can lead to worker exposure via inhalation, ingestion, 

and permeation through the skin (skin absorption). 

7.3.2 Site Monitoring 

The OSC shall use a PID or FID to: 

l Monitor organic vapors in the breathing zone at the upwind boundary of the Exclusion 
Zone at the beginning of each day, to establish a daily background reading. 

l Monitor organic vapors in the worker’s breathing zone during active subsurface 
explorations. 

l Monitor the workers breathing zone at fifteen-minute intervals or continuously during 
active subsurface explorations, if elevated levels of organic vapors are detected. 

Other monitoring equipment will include an combustible gas/oxygen meter to monitor the 

ambient air and downhole or pit vapors to monitor for explosive vapors and oxygen content. 
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7.3.3 Action Levels 

Unless otherwise determined by the OSC, Modified Level D protection shall be used for the 

subsurface exploration tasks. Based on positive PID/FID readings in the breathing zone or site 

conditions, the OSC shall upgrade Personnel Protective Equipment (PPE) requirements, as 

appropriate. 

Action levels to be used for subsurface exploration activities are outlined in Section 7.1. 

Additional action levels for the combustible gas/oxygen meter are as follows: 

A. If airborne concentrations of flammable vapors exceed 10 percent of 
the lower explosive limit (LEL), no ignition sources will be permitted 
in the area. 

B. If ambient conditions exceed 25 percent of the LEL at a distance of one 
foot from the source, or ten percent at a distance of two feet or 
greater, then site operations will be halted and appropriate corrective 
actions (upgrade of PPE, or abandonment of the exploration) will be 
taken. 

7.3.4 Personnel Protective Euuinment (PPEl 

Based on site conditions and action levels described in Section 7.1 above, the OSC shall 

upgrade or downgrade personnel protective requirements commensurate with site hazards. The OSC 

may also make the decision to upgrade the PPE requirements, even if positive PID requirements are 

not noted. ‘Ihis decision will be based on site conditions including visual or sensory observations 

of potential contamination. 

During subsurface exploration activities and well installation activities, an upgrade to 

Modified Level D protection may be required. Necessary equipment for Modified Level D 

protection will include that of Level D plus the additional PPE listed below: 

l chemically resistant boots, PVC/rubber overboots, or disposable boot covers; 
l Tyvek or equivalent jump suit (with ankles and wrists duct taped); 
l chemically protective outer gloves (solvex/nitrile); and 
* inner glove liners (latex/vinyl). 
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, 1-i If odorous soils are detected during subsurface explorations the following procedures will be 

employed: 

l if PID or FID readings of auger spoils are consistently above 5 PID units, the air 
monitoring frequency will be increased; and, 

0 a change, if necessary, to the appropriate PPE will occur. 

7.3.5 Exclusion Zone 

In recognition of the increased risk of physical injury and exposure to chemical contaminants 

during subsurface investigation activities, an exclusion zone of a minimum off approximately 25 feet 

shall be established around exploration equipment (i.e., drill rig, backhoe). Nonessential personnel 

shall be prohibited from entering the exclusion zone. All personnel entering the exclusion zone will 

be required to wear appropriate personnel protective equipment. 
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8.0 EMERGENCY RESPONSE 

8.1 Emeraencv Information 

A list of emergency phone numbers will be maintained at individual sites during active 

investigation activities. In addition, a copy of this HASP will accompany field personnel to each site 

and shall be maintained at a location known to each individual working on-site. 

The Newport Hospital is the nearest medical facility. A map with a suggested route to the 

hospital from each site is provided along with emergency phone numbers in the site specific field 

sampling plans. The Newport Hospital will accept and treat (to the extent it is capable) workers 

exposed to various suspect substances or physically injured at the project site. 

In the event of a site emergency, the OSC or alternate shall evacuate site personnel to a safe 

area and then contact the appropriate authorities listed above. As soon as practical, after contacting 

the authorities and ensuring the safety of site personnel, the OSC shall contact the TRC-EC Project 

Manager. 

8.2 General Procedures 

An OSHA approved fust aid kit, eye wash bottles, and a fire extinguisher rated for Class A, 

B and C fues will be present within or near the Exclusion Zone during subsurface explorations. It 

shall be the responsibility of the OSC to make a determination as to the proper response for a 

particuh~ emergency. As soon as practical after emergency response, the OSC shall brief the Project 

Manager as to the nature of the incident, and response actions taken. The OSC, Project Manager, 

and Health and Safety Director, shall evaluate the site conditions and make a determination regarding 

any measures that could be taken in the future to prevent incidents of a similar nature from being 

repeated. The Project Manager shall notify the NAVFAC Project Officer regarding site 

emergencies. 
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8.3 Emerpencv Response Plan - Snecific Incidents 

8.3.1 Chemical Exposures 

Inhalation 

l If site personnel experience symptoms suggesting exposure to toxic chemicals (light- 
headedness, dizziness, headache, nausea, shortness of breath or burning sensation in the 
mouth, throat or lungs), the person should be immediately escorted from the contaminated 
environment to fresh air. 

l If unconscious, the victim should be removed from the contaminated area immediately and 
brought to the nearest hospital. Rescuers shall wear appropriate Personnel Protective 
Equipment during rescue. 

l If the victim is no longer breathing, he/she shall be moved away from the contaminated 
area. Immediate mouth-to-mouth resuscitation or some alternate form of effective artificial 
respiration shall begin. 

l If the victim has no pulse, he/she shah be moved away from the. contaminated area and 
cardio-pulmonary resuscitation (CPR) should begin immediately. It may be necessary for 
the victim to receive artificial resuscitation and CPR simultaneously. 

Should any of the above scenarios be encountered, emergency medical attention/advice must 

be obtained immediately. The TRC-EC Project Manager should be notified of the situation and the 

affected individual(s) status as soon as practical. 

Skin Exnosure 

If there is skin contact with toxic or potentially toxic chemicals, the shin should be washed 

with copious amounts of soap and water. If clothing is contaminated, it should lbe removed 

immediately and the shin washed thoroughly with running water. All contaminated parts; of the body 

should be thoroughly washed. It may be necessary to wash repeatedly. 

Ingestion 

If site personnel ingest known toxic chemicals or suspected contaminated materials, obtain 

medical attention immediately. 
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Eve Exuosure 

If foreign matter should get into the eyes they should be flooded with water so that all 

surfaces are washed thoroughly. Washing should be continued for at least fifteen minutes. Medical 

attention should be obtained immediately. 

8.3.2 Iniurv of Personnel 

At a minimum, one person on site will be trained in Standard Red Cross First Aid. In the 

event of an emergency, this person will administer appropriate first aid and arrange transportation 

for injured personnel to the designated medical facility, if necessary. This person will evaluate the 

site conditions to determine if the causal hazard still exists. Site personnel shall not re-enter the 

Exclusion Zone until the cause of the injury is determined, and the Exclusion Zone is designated safe 

to re-enter. 

8.3.3 Fire/Exnlosion 

In the event of a fire or explosion, the OSC shall alert the NETC Fire Department by calling 

from a phone nearby the affected area. All personnel shall move to a safe distance from the involved 

area. The OSC shall make a determination regarding the severity of the fire, and whether site 

personnel shall attempt to extinguish it. Fires shall not be fought by site personnel if an explosion 
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INORGANICS 

Antimony 4.0-91.4 3.5-167 0.022!-0.259 
Arsenic 1.9-20 2-22.9 .0021-0.0894 
Beryllium 0.16-1.7 0.33-2 0.002-0.0128 
Cadmium 0.8-2 0.57-8.6 0.003-0.0571 
Chromium 5.2-69.2 4.7-78.1 0.0169-0.248 
Cobalt 3.6-20.2 1.5-28 0 0223-O 737 
Copper 13.4-6070 11-1760 0:0573-3:16 
Lead 7.3- 1980 2.1-886 0.003-4.8 
Manganese 217-678 45.5-1300 0.0578-21 
Mercury 0.14-l .6 0.1 l-2.9 0.00032-0.0084 
Nickel 3.4-105 2.7-68.3 0.0167-0.678 
Selenium 0.35-2 0.33-4.2 0 0025 
Zinc 38.1-19200 18.3-2090 0:168-12.1 

VOIATILES 

1 ,l - Dichloroethene 
1 ,l ,l -Trichloroethane 
1 ,1,2-Trichloroethane 
1 ,I ,2,2-Tetrachloroethane 
1,2- Dichloroethane 
1,2- Dichloroethene 
1,2- Dichloropropane 
2- Hexanone 
Benzene 
Bromodichloromethane 
Bromoform 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylenes 
( : Values “UJ” qualified data only 
ND : Not Detected 

TABLE 1 
SUMMARY OF CONTAMINANTS 
MCALLISTER POINT LANDFILL 

I( 0.009 
0.0035-0.009 

I( 0.008-0.009 
C 0.006-0.012 
I( 0.009 
c 0.009 
I( 0.008-0.009 
I( 0.014-0.025 
I( 0.008-0.009 
1( 0.008-0.009 
1( 0.008-0.009 
3 0.008-0.009 

0.002-0.012 
I( 0.009 
I( 0.01-0.017 
r( 0.008-0.009 
1( 0.006-0.012 
r( 0.006-0.012 

0.002-0.012 
0.002-0.012 

C 0.006-0.009 
I( 0.015-0.017 
K 0.006-0.012 

X0.006 
0.003-0.010 

X 0.006 
X 0.006 
X 0.006 

0.006- 0.34 
X0.006 

0.01 l-0.023 
0.004-0.006 

X 0.006 
x0.005-0.01 2 
X 0.006 

0.001 - 0.032 
0.003-0.006 

x0.012-1.7 
X0.006-0.01 2 

0.002-0.38 
X 0.006 

0.002-0.38 
0.001-0.68 
0.001-0.240 

X0.012-0.013 
0.003-0.73 

X 0.005 
X0.006 
X 0.005 
X 0.006 
X 0.005 
X 0.005 
x 0.005 
x0.01 

0.00’1-0.006 
X 0.00!5 
X 0.00!5 
X 0.00!5 

0.00!5-0.011 
x 0.005 
x0.01 
x 0.005 

0.00:2-0.012 
x 0.00!5 
x 0.00:5 

0.001-0.005 
x0.005 
x 0.01 

0.002-0.160 

TRC 



SEMIVOIATILES 

1,4- Dichlorobenzene 
2- Methylnapthalene 
2,4- Dichlorophenol 
2,4,5-Trichlorophenol 
3,3’- Dichlorobenzidine 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fl uoranthene 
Bis(2ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Dibenzofuran 
Dibenzo(a,h)anthracene 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Indeno(l23cd)pyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

PESTICIDES 

4,4’- DDD 
4,4’- DDE 
4,4’- DDT 
Aldrin 
Alpha- BHC 
Alpha-chlordane 
< : Values “UJ” qualified data only 
ND : Not Detected 

TABLE 1 (continued) 
SUMMARY OF CONTAMINANTS 
MCALLISTER POINT LANDFILL 

: .44 0.05-2.2 
0.099-l .l 0.05-4.5 

: .44 0.054-2.7 
: 2.2 0.11-14.0 
: 0.87- 16.0 X0.785-5.4 

0.11-3.8 0.057-5.8 
0.44-0.052 0.068-2.7 
0.044-6.8 0.057-2.7 
0.052- 19.0 0.044-3.7 
0.44-16.0 0.073-3.2 
0.12-15.0 0.05-2.7 
0.2-8.4 0.067-2.7 
0.119-14.0 0.052-2.9 
0.44-7.9 0.11-12.0 
0.44-7.9 0.31- 2.7 
0.072- 18.0 0.05-3.6 
0.05-2.8 0.043-4.0 
0.074-7.9 0.3-2.7 
0.275 0.045-2.7 

( 0.44 x 0.39-2.7 
0.44 0.046-6.7 

( 0.37-7.9 X0.096-2.7 
0.17-46.0 0.047-5.9 
0.09-4.7 0.044-4.4 
0.16-8.9 0.21- 2.7 
0.044-3.0 0.047-3.0 
0.060-26.0 0.06-6.2 

( 0.44 0.15-2.7 
0.098-27.0 0.045-4.4 

0.019-0.19 
0.0107-0.024 
0.007- 1.8 

( 0.0095 
( 0.0095 
( 0.095 

0.0033-0.2 
0.0023-0.2 
0.0044-0.3 

X0.0085-0.1 
X0.0085-0.1 
X0.0845- I .O 

0101 
0.00’1 - 0.043 

ND 
ND 

x0.02 
0.00:3-0.045 

x0.01 
0.00:3-0.01 

x0.01 
x0.01 
x0.01 
x0.01 
x 0.01 
x 0.01 
x0.01 
x0.01 

0.01-0.019 
x0.01 

0.001-0.01 
x 0.01 
x 0.01 
x0.01 

0.00~2-0.01 
0.003-0.025 

x0.01 
0.003-0.24 
0.003-0.021 

ND 
0.001-0.01 

ND 
ND 
ND 
ND 
ND 
ND 

TRC 



TABLE 1 (continued) 
SUMMARY OF CONTAMINANTS 
MCALLISTER POINT LANDFILL 

Beta- BHC x 0.0095 X0.0085-0.1 ND 
Deildrin x 0.019 X0.017-0.2 ND 
Delta- BHC x 0.0095 X0.0085-0.1 ND 
Endosulfan I x 0.0095 X0.0085-0.1 ND 
Endosulfan II x 0.019 X0.017-0.2 ND 
Endosulfan Sulfate x 0.019 X0.017-0.2 ND 
Endrin x 0.019 X0.017-0.2 ND 
Endrin ketone x 0.019 X0.017-0.2 ND 
Gamma-BHC x 0.0095 X0.0085-0.1 ND 
Gamma-chlordane x 0.095 X 0.0845- 1 .O ND 
Heptachlor x 0.0095 X 0.0085-0.1 ND 
Heptachlor epoxide x 0.0095 X0.0085-0.1 ND 
Methoxychlor x 0.095 X0.0845-1 .O ND 
Toxaphene x .19 X0.087-2.0 ND 

PCB’S 

Aroclor-I 016 x 0.095 X0.0845-1 .O ND 
Aroclor-1221 x 0.095 X 0.0845- 1 .O ND 
Aroclor - 1232 x 0.095 X0.0845- 1 .O ND 
Aroclor - 1242 0.095 0.044- 1 .o ND 
Aroclor-1248 x 0.095 0.0845- 1 .O ND 
Aroclor- 1254 0.13-0.61 0.025-2.0 ND 
Aroclor - 1260 x 0.19 X0.1 7-2.0 ND 

: : Values “U J” qualified data only 
ND: Not Detected 
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INORGANICS 

Aluminum 5070 - 10600 3210-l 1900 1890 -44600 
9ntimony 5.6 3.9-5.5 ND 
4rsenic 2-8.9 1.3-9.6 2- 16.6 
3arium 8-28.3 4.9-57.5 39.9-569 
3eryllium 0.39-0.48 0.17-0.35 2.4 
Cadmium 0.94 0.56-8.1 48.8 
Chromium 6.8-18.8 5.4-15.2 5.4-47 
Cobalt 4.7-20 2.8-20.5 21 .I -50 
Copper 11.2-44.3 6.1-312 31.8- 1030 
Lead 19-77.8 0.64-777 11.7-4120 
Manganese 174-750 70.7-960 1410-8720 
Mercury 0.17 0.16-0.21 1.3-2.1 
Nickel 5.4-25.6 5.8-28.8 51.5-81.5 
Selenium 0.53 0.31-1.7 ND 
Zinc 26.2- 142 23.6-2580 108-- 12400 

VOLATILES 

1 ,l - Dichloroethene 
1 ,I ,2,2-Tetrachloroethane 
Benzene 
Carbon disulfide 
Chloroform 
Chloromethane 
Ethylbenzene 
Styrene 
Tetrachloroethene 
Toluene 
Vinyl chloride 
Xylenes 
I( : Values “UJ” qualified data only 
ND : Not Detected 

TABLE 2 
SUMMARY OF CONTAMINANTS 

OLD FIREFIGHTING TRAINING AREA 

ND 
ND 

iii 
ND 

( 0.012 

E 
0.002 

Lo” 
ND 

x0.005 X5-25 
x0.005-0.007 X5-2:5 
x 0.005 X5-2-5 

0.003-0.011 X5-25 
X 0.005-0.008 2-25 
x 0.011-0.014 x10-50 

0.005-O. 16 X5-25 
x0.005-0.007 X5-25 
x0.005-0.007 X5-25 

0.001-0.067 X5-25 
x0.01 1 x10-50 

0.005- 1.2 X5-2S 



SEM IVOLATILES 

TABLE 2 (continued) 
SUMMARY OF CONTAMINANTS 

OLD FIREFIGHTING TRAINING AREA 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di benzofuran 
Dibenzo(a,h)anthracene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Indeno(l23cd)pyrene 
Naphthalene 
Phenanthrene 
Phenol 
Py rene 

PESTICIDES 

4,4’-DDD 
4,4’- DDE 
4,4’- DDT 

X : Values “UJ” qualified data only 
ND : Not Detected 

0.5-0.94 0.13-l .6 2.0-;!4.0 
x 0.5-0.52 0.054-0.46 x10.0 

0.5-l .5 0.066-1.1 9.0-I 0.0 
o-13-3.3 0.089-l .8 3.0-l 0.0 
0.12-2.7 O-084- 1.6 2.0-1.0.0 
0.12-2.8 0.083- 1.4 1 .o-70.0 

X 0.5-.52 0.075-0.74 x 10.0. 
0.091-3.1 0.062- 1.4 x10.0 

x 0.5-0.59 CO.43 x10.0 
x 0.5-0.59 KO.43-0.46 x10.0 

0.11-2.8 0.076-l .7 4.0-‘10.0 
0.5-0.65 0.17-0.46 1 .o-‘JO.0 

X 0.5-0.52 0.06-0.46 x10 
X 0.5-0.52 x0.43-0.46 x10 
X 0.5-0.52 x0.43-0.46 x10 

0.073-8 0.088-3.7 6.0-‘10.0 
0.5- 1.2 0.2-0.73 1 .o-21 .o 

X 0.5-0.52 0.071-0.62 x10.0 
0.48-0.52 0.078-0.43 x10.0 
0.083-7.2 0.057-4.6 10.0-44.0 

X 0.5-0.52 0.045-0.49 ND 
0.1-5.7 0.072-4.9 l O.O--23.0 

ND 
.0029-.0081 
.0023-.0088 

ND 

E 
Ki 
ND 



TABLE 3 
SUMMARY OF CONTAMINANTS 

TANK FARM 4 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vandium 
Zinc 

VOfATlLES 

1,l.l -Trichloroethane 
1 ,I ,P-Trichloroethane 
1 ,I ,2,2-Tetrachloroethane 
1 ,P-Dichloropropane 
I,$-Dichloropropene (Cis) 
1,3-Dichloropropene (Trans) 
Benzene 
Bromodichloromethane 
Bromoform 
Carbon disulfide 
Carbon Tetrachlorfde 
Dibromochloromethane 
Styrene 
Tetrachloroethene 
Trichloroethene 

SEMIVOLWLES 

1,4-Dichlorobenzene 
2-Methyfnapthalene 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,8-Dinitrotoluene 
3,3’-Dichlorobenzidine 
Acenaphthene 
Anthraoene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
( : Values ‘UJ’ qualified data only 

ND : Not Detected 

2110-12200 1010-11700 64-251000 
: 3.5-4.7 6.6-8.7 ND 

6.8-8.5 3.2-18.7 2-448 
16.5-32.8 5.6-21.9 5-876 
0.2-0.52 0.27-0.47 7.2-8.5 

ND ND 3-8.5 
633-1030 143-1520 6050 -88600 
3.7-15.1 3.8-19.1 4-391 
12.5-19.3 11.7-22 8.6-689 
13.6-25.6 13.8-35.2 5.1-569 

ND ND ND 
10600-41 loo 16400-41000 345046200 
11.5-40 4.1-11.9 3-156 
861-2610 4094460 9220 -98200 
108-471 308-642.5 565-11500 
0.13 ND ND 
18.5-27.2 14.6-37.7 81.5-749 
182-253 428 723-12866 

ND 0.31-0.41 X2.0-20.0 
ND 0.825 3-30.8 
ND ND 2280-27700 

: 0.88-0.88 0.61-0.89 X4-40 
17.9-18.1 11 .l-20.7 114-188 
56.9-83.4 49.3-l 03 80.6-l 450 

: 0.008 
: 0.008 
: 0.006 
: 0.008 
: 0.006 
: 0.006 
: 0.008 
: 0.006 
: 0.008 
: 0.006-0.025 
: 0.006 
: 0.008 
: 0.006 

0.002-0.68 
: 0.006 

: 0.5 
0.19 

: 0.5 
: 2.5 
: 0.5 
: 0.5 
: 1.0 

0.076 
0.13 
0.1-0.18 
0.075 
0.088 

ND 
ND 
ND 
ND 
ND 

!I: 
ND 
ND 
ND 
ND 

0.002 
ND 

X0.38 
X0.38 
X0.38 
X1.9 
X0.38 
X0.38 
K0.77 
CO.38 
X0.38 
X0.38 
X0.38 
K0.38 

, 

ND 

K 
ND 
ND 
ND 
ND 
ND 

EDD 
ND 
ND 
ND 
ND 
ND 

E:: 
ND 
ND 
ND 
ND 

X20.0 
ND 

EE 

iiD0 

8370-10300 
X4.8-6.4 

7.05-21 .l 
5.6-28.9 
.4a 

ND 
274.9-886 
12-25.9 
12.5-16.1 
11.6-16.1 

ND 
23500-41100 
5.2-18.4 
2110 -3250 
178-396 

ND 
ND 

238-275 
0.88 

ND 
ND 

x0.41 -0.55 
ND 

58.1-72.7 

x0.006 
x0.006 
x0.008 
x0.008 
x0.008 
x0.006 
K0.006 
X0.008 
X0.008 

ND 
X 0.006 
K0.008 
x0.006 
x0.006 
x0.006 

s.i 
K 
ND 
ND 

X0.86 

K 
x0.43 
X0.43-0.45 
x0.43-0.45 _ 

150-370 
ND 

(2 
10.8-12.4 

ND 
3-o-3.3 
19100-30000 
4 

ND 

i:: 
365-18000 
3-3.8 
2370-18100 
22.6-l 930 

ND 
ND 

2920-11000 
3.1 

ND 
5730-17900 

(1 
5 
325-1190 

ND 
ND 

ND 
ND 
ND 
ND 
ND 

4-28 
3 

i”D 
ND 
ND 

ii: 
ND 
ND 
ND 
ND 
ND 
ND 

l:: 
ND 
ND 
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SEMIVOLATILES (cant) 

, -.._ 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Bis(2-chloroethyl)ether 
Bis(2ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Dibenzo(a,h)anthracene 
Di-n-butylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Indeno(l23cd)pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-nitroso-di-n-propylamine 
N-nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

PESTICIDES 

4,4’-DDD 
4$-DDE 
4,4’-DDT 
Aldrin 
Alpha-chlorodane 
Deildrin 
Heptachlor 
Toxaphene 

X : Values ‘UJ’ qualified data only 
ND : Not Detected 

ND 
ND 

: 0.5 
8.8 

: 0.5 
0.12-9.6 

ND 
0.08 
0.13-0.26 
0.19 

: 0.5 
: 0.5 
: 0.5 

ND 
: 0.5 
: 0.5 
: 0.5 
: 0.5 
: 0.5 
: 2.5 

0.12-7.3 
0.052-0.15 
0.48-8.0 

ND ND 
0.0045 ND 

ND 0.017 
ND 0.003 
ND ND 
ND 0.01 
ND 0.003 

: 0.0021 ND 

TABLE 3 (continued) 
SUMMARY OF CONTAMINANTS 

TANK FARM 4 

: 

: 

I 

: 

: 

: 

. 
1 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

1(0.38 
1(0.38 
1<0.38 

ND 
1(0.38 
CO.38 
Y0.38 

Ei 
‘CO.38 
1(0.38 
CO.38 
Y0.38 
1(0.38 
CO.38 
Y0.38 
Y0.38 
Y0.38 
K0.38 
Cl.9 
1(0.38 
CO.38 
CO.38 

ND 
ND 
ND 

K 
ND 
ND 
ND 
ND 
ND 

Iit: 
ND 
ND 
ND 
ND 

z:: 
ND 

i:: 
ND 
ND 

ND 
ND 

E 
ND 
ND 
ND 
ND 

X0.43-0.45 
x0.43-0.45 

ND 
K0.43 
X0.43 
x0.43 
X0.43-0.45 

0.595 
ND 
ND 
ND 
ND 
ND 

x0.43-0.45 
ND 
ND 

K 
ND 
ND 
ND 
ND 

x0.43 

ND 
ND 

12.4 

ii:: 
ND 
ND 
ND _ 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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INORGANICS 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

VOlATlLES 

1 ,l -Dichloroethane 
1 ,l ,l -Trichloroethane 
1 ,l ,P-Trichloroethane 
1 ,I ,2,2-Tetrachloroethane 
1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropene (Cis) 
1,3-Dichloropropene (Trans) 
Benzene 
Bromodichloromethane 
Bromoform 
Carbon Tetrachlorfde 
Chloroform 
Dibromochloromethane 
Ethylbenzene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Xylenes 

SEMIVOIATILES 

1,4-Dichlorobenzene 
2-Methyfnapthalene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
3.3’-Dichlorobenzidine 
Anthracene 
Benzoic acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2-chloroethyhether 
( : Values ‘UJ’ qualified data only 

ND : Not Detected 

2730-9550 
5.3-5.4 
8.6-10.1 
8.8-19.9 
0.175-0.27 

ND 
2.45-l 4 
2.4-l 5.1 
24.3-l 9.6 
4480-25500 
5.1-58.6 
122-445 
2.0-54.0 
19.5-21 .o 

x0.39 

XK 
26.3-21.0 
55.5-83 

ND 
x0.006 
x0.008 
x0.008 

ND 
x0.006 
x0.006 
x0.006 
K0.006 
K0.006 
x0.006 
X0.006 

ND 
X0.006 
X0.006 
K0.006 

0.002-0.006 
0.002 -0.006 

KO.006 
0.002-0.006 

x0.41 
x0.41 
x0.41 
x0.41 
x0.81 

0.045 -0.41 
x2.0-2.2 

0.084 -0.41 
0.069-0.41 
0.14-0.41 
0.07-0.41 _- 

x0.41 

4750-15000 
7.7-10.1 
7-31.3 
8.5-15.1 
0.31-0.56 

ND 
7.1-18.5 
7.7-42.5 
12.8-41 
iawo-50700 
2.7-13.9 
224-715 

ND 
16.1-43.8 
0.41 
0.77-l .7 

ND 
11-40.6 
37.4-93.3 

ND 
ND 
ND 
ND 
ND 

Ei 

E:: 
ND 
ND 

x0.007 
ND 
ND 
ND 
ND 

0.001 
0.003 

ND 
ND 

x0.37-0.43 
x0.37-0.43 
x0.37-0.43 
x0.37-0.43 
x0.75-0.87 
x0.37-0.43 

0.095-2.2 ND 
x0.37-0.43 x10 
x0.37-0.43 x10 
x0.37-0.43 x10 
x0.37-0.43 x10 
x0.37-0.43 x10 

3900-190000 
ND 

21.4-285 
24-489 
2.4-10.2 
5.0 
2.4-384 
22.8-295 
52.4-304 
34700-787100 
13.4-630 
1240-10200 

ND 
78.9-530 
2-20 
8.3-24.5 
4.0 
86.1-108 
69.8-i 630 

4-23 
10-190 

ND 
ND 

17-830 

ND 
ND 
ND 
ND 
ND 

3-7 
ND 

47 
ND 

7 
38 
4-38 
loo 

x10 
10-71 

x10 
x10 
x20 
x10 

ND - ND 

ND 
ND 

ND 

ii: 
ND 

ND 

ND 
ND 

ND 
ND 
ND 

ND 
ND 

:!i 
ND 
ND 

ND 
ND 

E 

28.4 

3.3 

1900 

304 

2 

85.1 

50 



SEMIVOLATILES (cant) 

Bis(2ethylhexyl)phthalate 0.071-0.41 
Butylbenzylphthalate : 0.41 
Chrysene 0.05-0.41 
Dibenzo(a,h)anthracene : 0.41 
Di-n-butylphthalate 0.046 -0.41 
Fluoranthene o.ia-0.41 
Fluorene : 0.41 
Hexachlorobenzene : 0.41 
Hexachlorobutadiene : 0.41 
Hexachloroethane : 0.41 
Indeno(l23cd)pyrene : 0.41 
lsophorone : 0.41 
Naphthalene : 0.41 
N-nitroso-di-n-propylamine : 0.41 
N-nitrosodiphenylamine : 0.41 
Pentachlorophenol : 2.0 
Phenanthrene 0.072-0.41 
Pyrene : 0.41 

PESTlClDES 

4,4*-DDE 
” I% L4,4’-DDT 

0.025-0.032 
0.031-0.074 

X : Values ‘UJ’ qualified data only 
ND : Not Detected 
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TABLE 4 (continued) 
SUMMARY OF CONTAMINANTS 
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G:Z-2.0 
(0.37-0.43 
t 0.37-0.43 

0.12-2.6 
30.37-0.43 
30.37-0.43 
<0.37-0.43 
~0.37-0.43 
to.37-0.43 
1(0.37-0.43 
(0.37-0.43 
1(0.37-0.43 
1(0.37-0.43 
(0.37-0.43 
(1.9-2.2 
1(0.37-O& 
<0.37-0.43 

0.0038 
0.017 

x10 
x10 
x10 
x10 
x10 
x10 

10-45 
x10 
x10 
x10 
x10 

10 
lo-27 

x10 
x10 

ND 
lo-42 
10-21 

ND ND ND 
ND ND ND 

ND 
ND 
ND 
ND 
ND 
ND 

NND” 
ND 
ND 
ND 
ND 

E 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

E 
ND 
ND 
ND 
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1.0 PROJECT DESCRIPTION 

1.1 Introduction 

This Quality Assurance Project Plan (QAPP) has been developed for use in conjunction with 

Phase II Remedial Investigation sampling activities at the Naval Education and Training Center 

(NETC) in Newport, Rhode Island. This Phase II sampling program builds on the fmdings of 

previous site studies conducted at NETC-Newport under the Navy Assessment and Control of 

Installation Pollutants (NACIP) program. Previous site studies included an Initial Assessment 

Study (IAS) conducted in 1983, and the first phase of the NACIP Confirmation Study procedure, 

the Verification Step study, which was completed in 1986, and the Phase I Remedial 

Investigation which was completed in 1991. 

,,,: ,I-% 

Navy policy calls for following EPA guidance and procedures while conducting 

investigations and remedial action at all Navy waste sites. The specific tasks outlined in the 

current Navy Installation Restoration (IR) Program are consistent with EPA guidance, and 

provide a structure for conducting an RI/FS based on the National Contingency Plan (NCP). 

This project entails the planning process for the second phase of the RI/FS investigation. The 

work plan for the RI is designed to characterize the nature and extent of contamination; verify 

the probable contaminant sources; and collect data to evaluate the need for remedial action(s). 

The RI sampling program is designed to meet all applicable guidance for Superfund, RCRA, and 

the Navy IR program. 

The QAPP serves as a controlling mechanism during field sampling, sample laboratory 

analysis, and data validation to ensure all data collected are valid, reliable, and 

legally-defensible. The QAPP outlines the organization, objectives, and all Quality 

Assurance/Quality Control (QA/QC) activities which will ensure achievement of desired data 

quality goals. 

1.2 Location 

The Naval Education and Training Center (NETC) is located within the Newport Naval 

Base, which encompasses approximately six miles of the western shore of Aquidneck Island, 

Newport County, Rhode Island. Aquidneck Island is comprised of three towns; Newport, 

Middletown, and Portsmouth. A map of the relative locations of NETC area is provided as 
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Figure 1. NETC serves as a training facility and provides logistic support for the Newport 

Naval Base. NETC occupies approximately 1,063 acres of land. 

Historv 1.3 

Extensive information on the history of the Newport Naval Base was presented in the Initial 

Assessment Study (Envirodyne Engineers, 1983). Text from this report has been excerpted and 

referenced with appropriate page numbers below. 

“The Newport area was first used by the Navy during the Civil War when the Naval 
Academy was moved from Annapolis, Maryland to Newport in order to protect it from 
Confederate troops. The Naval Academy operated at Newport for about four years 
before returning to Annapolis. 

In 1869, the experimental Torpedo Station at Goat Island was established. This was 
the Navy’s first permanent activity at Newport. The station was responsible for 
developing torpedoes and conducting experimental work on other forms of Naval 
ordnance. 

In 1881, Coasters Harbor Island was acquired by the Navy from the City of Newport 
and used for training purposes. In 1884, the Naval War College was established on the 
island. A causeway and bridge linking the island to the mainland was constructed in 
1892. In 1894, the USS Constellation was permanently anchored as a training ship for 
the Naval War College. 

The Melville area was established as a coaling station for the steam-powered ships in 
1900. The Navy purchased 160 acres of land and constructed the Narragansett Bay 
Coal Depot. With the advent of ships burning liquid fuel, it became necessary to add 
oil tanks. Consequently, in 1910, four fuel oil tanks were added in the Melville area. 
These tanks are still used today. 

In 1913, the Navy established the Naval Hospital on the mainland of Aquidneck Island. 
At this time the main hospital building was constructed. 

The outbreak of Word War I caused a significant increase in military activity at 
Newport. Some 1,700 men were sent to Newport and housed in tents on Coddington 
Point and Coasters Harbor Island. A bridge was built at this time connecting 
Coddington Point with Coasters Harbor Island. In 1918, Coddington Point was 
purchased by the Navy. Much of the base organization was then transferred to 
Coddington Point. During the war, numerous destroyers and cruisers were fueled by 
the Melville Coal Depot and fuel tanks. By this time, a pipeline had been extended to 
the north fueling pier and two additional oil tanks constructed. 
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Following World War I, fuel oil gradually replaced the use of coal by the Navy fleet. 
In 1921, the Coal Depot was changed to the Navy Fuel Depot. In 1931, the coal 
barges and coaling equipment were sold to the highest bidder. 

In 1923, some two hundred buildings, which were part of the emergency war camps 
established on Coddington Point, were stripped and sold for scrap. The base remained 
relatively inactive until the onset of World War II. 

Reactivation of the base occurred in the late 1930’s as a result of military build-up) in 
Europe. Just prior to the reactivation, a 1938 hurricane and tidal wave had destroyed 
or severely damaged over 100 buildings and much of the sea walls. In 1940, 
Coddington Cove was acquired for use as a supply station, and hundreds of Quonset 
huts were constructed throughout the base. Additional barracks were constructed on 
Coasters Harbor Island, increasing the base housing capacity to over 3,500 men. Power 
plant facilities were also constructed at this time. Coddington Point was reactivated to 
house thousands of recruits. The Anchorage housing complex in the Coddington Cove 
area was constructed in 1942. In the Melville area, additional fuel facilities were 
constructed along with a Motor Torpedo Squadron Boat Training Center and nets for 
harbor defense. Tank Farms 1 through 5 were constructed during this time period. 
The Fire Fighting School, Fire Control Training Building, and the Steam Engineering 
Building were constructed in 1944. 

The Torpedo Station at Goat Island was very active during World War II and h.ad 
expanded its operation to Gould Island. The Torpedo Station employed more than 
13,000 people and manufactured 80 percent of all torpedoes used by our country during 
the war. The station was the largest single industry ever operated in Rhode Island, 

Following World War II, naval activities at Newport converted to a peace time status. 
This resulted in a reduction of naval activity. Some 300 Quonset huts and buildings 
were removed, and the entire naval complex was consolidated into a single naval 
command designated the U.S. Naval Base in 1946. 

The Naval Base adjusted to its peace time status by increasing its activities in the fields 
of research and development, specialized training, and preparedness for modem 
warfare. There was a brief period during the Korean War when some 25,000 sailors 
trained at Newport. 

In 195 1, the Torpedo Station was permanently disestablished after 83 years of service. 
Future manufacture of torpedoes was to be awarded to private industry. In place of the 
Torpedo Station, a new research and development facility, the Naval Underwater 
Ordnance Station, was established and given the responsibility of overseeing the private 
contractors. The Officer Candidate School was also established in 1951. 
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In 1952, the Training Station and other naval schools were disestablished, and the U.S. 
Naval Station and the U.S. Naval Schools Command were established. 

In 1955, Pier 1 was constructed, with Pier 2 being added in 1957. Newport became 
the headquarters of the Commander Cruiser-Destroyer Force Atlantic in 1962. Some 
55 naval warships and auxiliary craft were homeported at Newport. New housing and 
bachelor quarters were added in the late 1950’s and early 1960’s. 

Major expansion of the Naval War College occurred during the late 1950’s and early 
1970’s, transforming the college into a major university. In July of 1971, The Naval 
Schools Command was restructured and named the Naval Officer Training Center 
(NOTC). 

In April of 1973, the Shore Establishment Realignment Program (SER) was announced 
and resulted in the largest reorganization of Naval forces in the Newport Area. The 
fleet stationed in Newport was relocated to other naval stations on the east coast. SER 
resulted in the disestablishment of the Naval Communication Station and the Fleet 
Training Center and related activities. The Public Works Center, Naval Supply Center, 
Naval Station and Naval Base were absorbed by NOTC. In April of 1974, NOTC was 
changed to the Naval Education and Training Center (NETC). 

The drastic changes which resulted from SER caused a reduction of Navy personnel, 
both military and civilian, in excess of 14,000. Coupled with the reductions at the 
Naval Construction Battalion Center at Davisville, and the closure of the Naval Air 
Station at Quonset Point, SER had severe economic impacts in the Narragansett Bay 
area. 

The reorganization brought about by SER resulted in the Navy excessing some 1,629 
[1,374] acres of its 2,420 [2,805] acres. Some of the land has been leased to the State 
of Rhode Island pending final sale of the land by the General Services 
Administration.. . . The Navy also leases 44 acres of land in Coddington Cove to the 
State of Rhode Island and Economic Development Corporation. The state has subleased 
this property to a private enterprise engaging in shipbuilding and repair. Also, a fish 
food processing operation utilizes the cold storage warehouse in Building 42 near Pier 
1. 

The above information on the history of the installation was obtained from the most recent 
Master Plan (NORTHDIV, 1980), the 1981 Annual Report of the Navy in the Rhode Island 
Area (NETC Public Affairs Office, 1981), and the Command Histories at the Naval History 
Office in Washington, D.C.” 

(pp. 5-6 to 5-14) 
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1.4 Previous Site Investigations 

The NETC facility has been under assessment through the Department of the Navy’s 

Assessment and Control of Installation Pollutants (NACIP) program. The NACIP program was 

established to identify and control environmental contamination from past use and disposal of 

hazardous substances at Naval installations. The NACIP program is part of the Department of 

Defense Installation Restoration Program, which is similar to the U.S. EPA’s Superfund 

program authorized by the Comprehensive Environmental Response, Compensation, and 

Liability Act of 1980 (CERCLA) as amended by the Superfund Amendments and 

Reauthorization Act of 1986 (SARA). 

The NACIP program consists of three phases: Phase I - Initial Assessment Study (IAS), 

Phase II - Confirmation Study (CS), and Phase III - Remedial Measures phase. 

The IAS (Envirodyne Engineers, 1983) identified areas where potential contamination from 

past waste storage, handling, or disposal practices may pose threats to human health or the 

environment. Eighteen potentially contaminated areas were identified in the IAS report. Two 

of the areas were subsequently found to be outside of the scope of the NACIP program and were 

?. . not discussed further in the report. The IAS concluded that no further action was required at 

three of the areas. Further investigation was recommended at the remaining thirteen areas. 

A Confirmation Study was conducted at six of the thirteen areas recommended for further 

investigation. Confirmation studies were conducted for three of the five RI sites. The 

Confirmation Studies (Loureiro Engineering, 1986) conducted at McAllister Point Landfill, Tank 

Farm Four, and Melville North Landfill consisted of two steps: a Verification Step and a 

Characterization Step. The objectives of the Verification Step were to locate sources of 

contamination, determine the presence of specific toxic and hazardous materials, and determine 

general site hydrogeology. The objective of the Characterization Step was to develop a 

quantitative assessment of the contamination identified in the Verification Step. 

Under the IR Program, Phase I Remedial Investigations (RI) have been conducted at five 

of the IAS sites on the NETC. The findings of the Phase I RI are presented in a draft RI report 

(TRC-EC, 1991). 
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1.5 Current Site Investigations 

Phase II Remedial Investigations will be conducted at the following four RI sites: 

Site 01 McAllister Point Landfill 
Site 09 Old Fire Fighting Training Area 
Site 12 Tank Farm Four . 
Site 13 Tank Farm Five 

The planned Phase II RI field activities for the four RI sites are presented in Volume III of 

this Work Plan. The plans for the Phase II investigation of the non-NPL site, the Melville North 

Landfill site (Site 02), which was investigated in the Phase I RI will be presented in a separate 

Work Plan. The locations of the four RI sites discussed in this Work Plan are shown on 

Figure 3. 

1.6 Proiect Scone 

An objective of this Remedial Investigation program is to gather sufficient information on 

the nature and extent of contamination at each site. The results of the Remedial Investigations 

should enable a technically-supported judgement as to whether specific site conditions constitute 

environmental, health or safety hazards. 

The field activities and the associated sample matrices analyses for the four site 

investigations will be discussed in this Work Plan. The sample program makes extensive use 

of Target Compound List (TCL) and Target Analyte List (TAL) analyses using EPA-CLP 

protocols, as defined in the USEPA Contract Laboratory Program (CLP) Statement of Work 

(SOW) for Organic Analysis; Multi-Media, Multi-Concentration; SOW No. 3/90; revised July 

1991, and in the USEPA CLP SOW for Inorganic Analysis; Multi-Media, Multi-Concentration; 

SOW No. 3/90; revised September 199 1. These EPA CLP requirements will be followed during 

this study. Naval Energy and Environmental Support Activity (NEESA) guidance (Sampling and 

Chemical Analvsis Oualitv Assurance Reuuirements for the Naw Installation Restoration 

Program, NEESA 20.2~047B, 1988) for Level D analyses and data validation will also be 

followed by the laboratory and data validator. A copy of these requirements are provided as 

Appendix A. Where EPA-CLP protocols and NEESA guidance differ, the more stringent 

requirements will be followed. 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

2.1 Introduction 

This project will be largely performed by TRC-EC. Project review will be performed by 

a Technical Review Committee assembled by the Northern Division. The names and addresses 

of select individuals involved in the project review and oversight appear below. 

U.S. Navy 

l Northern Division Code 1823 
Naval Facilities Engineering Command 
10 Industrial Highway, Mail Stop #82 
Lester, PA 19113 

Mr. Francisco LaGreca, Engineer-In-Charge 
(2 15) 595-0567 

l Naval Education and Training Center 
Public Works Dept., Bldg. 1 
Newport, RI 
(401) 841-3735 

TRC-EC 

l 5 Waterside Crossing 
Windsor, CT 06095 

Mr. Robert C. Smith, P.E., Program Manager 
Mr. James Peronto, P.E., Project Manager 
(203) 289-863 1 
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Rhode Island DEM 

l Air and Hazardous Materials Division 
291 Promenade Street 
Providence, RI 02908 

Mr. Paul Kulpa 
(401) 277-2797 

U.S. EPA 

l Region I 
Federal Facilities Section 
90 Canal Street, 2nd Floor 
Boston, MA 02203 

Ms. Carol Keating, Remedial Project Manager 
(617) 573-5769 

Figure 1 presents the organizational chart for the NETC - Newport RJFS project showing 

staff positions responsible for each project element. The responsibilities of TRC-EC’s Project 

Manager and QA/QC staff are briefly described below. 

2.2 Project Manager’s Responsibilitv 

The TRC-EC Project Manager will provide overall direction to the project team, and will 

be held responsible for successful project completion. The Project Manager will be the primary 

contact for the Northern Division’s Engineer-In-Charge (IX!), 

2.3 QA Manager’s Responsibility 

TRC-EC’s Corporate QA Manager will be the responsible Quality Assurance Officer for this 

project. The QA Manager reports independently to the Corporate President and, hence, has full 

authority to act independently from the technical line management structure. He will serve as 

TRC-EC’s primary contact with the Northern Division’s QA staff, if so requested by the EIC. 
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He will monitor compliance of ,the project with the QAPP plan, and perform any necessary 

performance or system audits. ~ 

The TRC-EC QA Manager will initiate and monitor any necessary formal corrective iactions. 

He will assist in preparing QA/bC project summaries for the RI Report, including analysis of 

precision, accuracy, and completeness of data collected. 

2.4 Field OC Coordinator’s Resnonsibilities 

A Field QC Coordinator wi/l be selected for this project. The Field QC Coordinator will 

work with the field team in pre ‘axing for the sampling events, and also during the field work. 
ll 

He or she will be on site to ensure required QC procedures are followed for sample collection 

and handling; will initiate informal and/or formal corrective actions, as necessary; and will 

maintain and report QC records~ and results to the TRC-EC Project Manager and QA Officer. 

The QC field coordinator will a) so serve as the QA/QC Manager for the project. This, person 

will be responsible for ensuring pl analytical deliverables have been’received and subsequently 

validated in accordance with this QAPP. 

,  “_ .  2.5 Laboratorv OC Coordinated 

The analytical laboratory selected for this project, a NEESA-approved and EPA CLP 

laboratory, will also designate a QC Coordinator who will function as part of the pro;iect QC 

team. The duties of the laboratory QC Coordinator or designee will include, at a minimum, the 

following: 

e Direct preparation of sample containers; 

@ Direct preparation and inclusion of blind QC samples in sample load in a fashion 
unrecognizable to analysts; 

e Monitor use of known QC samples, blanks and duplicates, as required by specific 
projects; 

@ Maintain records of performance on known and blind QC samples as a measure of 
analytical precision and accuracy (control charts, etc.); and 

@ Direct and monitor rccordkeeping and sample tracking activities. 
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3.0 OUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

3.1 Introduction 

The overall quality assurance objective for laboratory analysis of environmental samples is 

to provide a laboratory QA/QC.program that is, at a minimum, equal to the U.S. EPA Contract 

Laboratory Program (CLP). The quality control limits of accuracy and precision for laboratory 

analyses are governed by the methods and equipment used. Laboratory QA/QC requirements 

defined in CLP protocol are designed to ensure that acceptable levels of data accuracy and 

precision are maintained throughout the analytical program. These requirements are detailed in 

the U.S. EPA CLP Statement of Work (SOW) for Organic Analysis; Multi-Media, 

Multi-Concentration; SOW No. 3/90; revised August 1991 and in the U.S. EPA CLP SOW for 

Inorganic Analysis; Multi-Media, Multi-Concentration; SOW No. 3/90; March 1990. These 

requirements will be followed during this study. In addition, Navy NEESA Level D analysis 

requirements will be followed when more stringent. 

It must be recognized that QA objectives may be attainable only for samples that are 

homogeneous and do not have inherent matrix-related problems. In the event that QA objectives 

cannot be met on specific samples, groups of samples or sample types, the analytical laboratory 

will make every reasonable effort to determine the cause of non-attainment and, if such is due 

to instrument malfunction, operator error, or other identifiable cause within the control of the 

laboratory, the samples affected will be reanalyzed, if possible. Should non-attainment of QA 

objectives be due to sample inhomogeneity, sample matrix interference, or other sample-related 

causes, reanalyses will be treated as additional analyses. 

For many EPA-approved methods, interlaboratory method verification studies have been 

used to establish QC criteria which may be regarded as an inherent part of the method. In those 

cases, such criteria will take precedence except for deviations from such criteria that can be 

reasonably attributed to sample-related cases. 

The quality assurance objectives for all measurement data include considerations of 

precision, accuracy, completeness, representativeness, and comparability as described below. 
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3.2 Precision and Accuracv 

The precision of a measurement is an expression of mutual agreement of Imultiple 

measurement values of the same property conducted under prescribed similar conditions. 

Precision reflects the repeatability of the measurement. Precision is evaluated most directly by 

recording and comparing multiple measurements of the same parameter on the same sample 

under the same conditions. Precision is usually expressed in terms of the standard deiviation. 

The precision objectives for analytical parameters are specified in the CLP protocols. Except 

as otherwise specified by the method, the QC objective for precision under this project will be 

&20 percent (relative percent difference) as determined by duplicate analyses. It Imust be 

recognized that for analytes at concentrations of less than five times the method detection limit 

(MDL), this objective is unlikely to be met. 

, --., 

The degree of accuracy of a measurement is based on a comparison of the measured value 

with an accepted reference or true value, or is a measure of system bias. Accuracy of an 

analytical procedure is best determined based on analysis of a known or “spiked” sample 

quantity. The degree of accuracy and the recovery of analyte to be expected for the analysis of 

QA samples and spiked samples is dependent upon the matrix, method of analysis, and 

compound or element being determined. The concentration of the analyte relative to the 

detection limit is also a major factor in determining the accuracy of the measurement. Except 

as otherwise specified by a method, the QC objective for accuracy under this project will be 75 

to 125 percent (percent recovery), as determined by sample spike recoveries. Alte.mately, 

accuracy may be assessed through the analyses of appropriate standard reference m,aterials, 

certified standards, or samples, as available. 

3.3 Completeness 

Completeness is a measure of the amount of valid data obtained from the measurement 

system relative to the amount anticipated under ideal conditions. This project’s QC objective 

for completeness, as determined by the percentage of valid data generated, will be 290 percent. 
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3.4 Renresentativeness 

Samples taken must be representative of the population. Where appropriate, the population 

will be statistically characterized to express: 1) the degree to which the data accurately and 

precisely represent a characteristic of a population, 2) parameter variations at a sampling point, 

and 3) a process, or an environmental condition. Sample selection and handling procedures will 

be conducted to obtain the most representative sample possible. Sampling devices will be 

decontaminated between sampling points to ensure that cross-contamination does not occur 

between samples. 

Representativeness will also be monitored by collection and analysis of the following QC 

field samples: 

l Trip blanks; 
l Field blanks; 
l Source water blanks; and 
0 Duplicate samples. 

These QC sampIes wiIl be collected in accordance with Section 4.4 of the QAPP. 

Representative samples will be collected through the following actions: 

l Collect samples from locations fully representing the site conditions; 
l Use appropriate sampling procedures and equipment; 
l Use appropriate analytical methodologies; and 
l Analyze for appropriate parameters using appropriate detection limits. 

Field duplicate and field blank samples will be shipped as blind samples to the laboratory. 

These samples will be numbered similarly to other samples except fictitious sample identifiers 

will be assigned. Trip blanks will be labelled as such and shipped with samples being analyzed 

for volatile organics. Samples for matrix spike and matrix spike duplicates will be designated 

on the chain-of-custody forms and sample labels. Water samples for matrix spike and matrix 

spike duplicate analyses for organic parameters will be collected in triplicate; samples for matrix 

spike analyses for inorganic parameters will be collected in duplicate. 

The laboratory will make appropriate efforts to assure that the samples are adequately 

homogenized prior to taking aliquots for analysis, so reported results represent samples received. 
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Some techniques of homogenization (e.g., cornpositing) expose the sample to significant risk of 

contamination or loss through volatilization, and will be avoided. 

3.5 Comparability 

Consistency in sample acquisition, handling, analysis and level of QA/QC is necessary so 

that the analytical results may be compared. Where appropriate, the results of the analyses will 

be compared with the results obtained in previous studies. The laboratory will also use 

EPA-approved methods and reporting units, in order to assure that the data will be comparable 

to other similarly generated data sets. 

,, ‘--\ 
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4.0 SAMPLING PROCEDURES 

4.1 Introduction 

The following matrices will be sampled during the Phase II field investigation study at 

NETC - Newport: soil, sediment, surface water, ground water, leachate, and possibly non- 

aqueous phase liquids (NAPLs). All sample collection and monitoring methodology are 

presented in Appendix B of Volume III of this Work Plan. These procedures will be 

implemented in order to collect representative data for remedial planning guidance. All sample 

media collected will be handled in accordance with this Quality Assurance Project Plan and the 

Field Sampling Plan. All analytical methods and estimated detection limits are subsequently 

described in Section 7.0 of this document, including analysis for the Target Compound List 

(TCL) and Target Analyte List (TAL), as well as all other parameters for this project. 

4.2 Selection of Samnling Locations 

The locations of samples for each of the sites at NETC-Newport appear in the site specific 

Field Sampling Plans in Volume III of this Work Plan. 

4.3 Samnle Collection. Handling. and Shipning 

It is important to use appropriate sample containers so that no chemical alteration occurs 

between the collection of samples in the field, and the receipt of samples at the laboratory. The 

sample bottles will be prepared and shipped to the field by the laboratory, under the direction 

of the laboratory QC coordinator. The sample bottles will be transported to the site within a 

sealed shipping cooler. 

Sample containers will be selected to ensure compatibility with the potential contaminants 

and to minimize breakage during transportation. Aqueous phase samples for organic analyses 

will be contained in glass vials with teflon-lined, screw-type caps. Sample bottles, analytical 

methods and preservation required are listed in Table 1 for soil and sediment samples and in 

Table 2 for aqueous samples. Holding times are further defined in Table 3, for the analytical 

methods listed in Tables 1 and 2. 
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Sample labels will be filled out at the time of sampling and will be affixed to each container 

to identify the sample number, collector’s name, date and time of collection, location of the 

sampling point, preservatives added, and analyses requested for the sample. 

Ground water samples collected from wells will be analyzed for total metals and 

consequently, filtering will not be conducted in the field prior to the addition of presarvatives 

for these analyses. However, field filtering (0.45 micron filter), followed by the addition of 

preservatives, will be conducted on a select subset of samples described in the site specific field 

sampling plans. Water samples to be analyzed for cyanide will be checked in the field for the 

presence of chlorine using potassium iodide (KI) starch paper. If chlorine is present, a pre- 

weighed (0.6 gram) amount of ascorbic acid will be added to the sample. 

/-. . 

All ground water and surface water samples will also be field tested for the following 

parameters according to the listed methods: pH (EPA Method 150. l), temperature (EPA :Method 

170-l), conductivity (EPA Method 120. l), salinity (Standard Method 2520), dissolved oxygen 

(EPA Method 360. l), and turbidity (Standard Method 214A). Select ground water and surface 

water samples will also be collected for laboratory analysis according to the listed methods: 

hardness (EPA Method 130.2). Ground water samples will also be laboratory tested for redox 

potential (Standard Method D1498-76) and cation exchange capacity (SW 846 Method SW 

9080/908 1). 

After the bottles for a given sample site have been filled, they will be placed in a shipping 

cooler. Field personnel will add bags of crushed ice or ice packs to the shipping coolers as the 

samples are collected. Each sample container will be cushioned with packing materials and 

sealed in a refrigerated cooler container for shipment to the laboratory by overnight delivery. 

Daily sample collection activities will be scheduled in order to assure overnight delivery of 

samples. 

A chain-of-custody record will be prepared and will accompany all samples to :provide 

documentation of all samples collected and to trace sample possession. Chain-of-custody 

procedures are discussed in detail in Section 5 of this document. 
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4.4 Field Oualitv Control tOC) Samnles 

Table 4 lists the percentage of field QC samples per sample matrix for the Level D analyses, 

based on current Navy (NEF!SA) guidance. A sampling event is defined as the time from which 

the sampling personnel arrive at the site until these personnel complete the sampling task. An 

example of two events would occur if sampling personnel went to a site for 3 weeks, drilled 

borings, and installed ground water monitoring wells. During this task, soil and water samples 

were collected for laboratory analysis. The sampling crew subsequently left the site for two 

months, thus concluding the first sampling event. The crew later returned to collect another set 

of ground water samples over a 3-day period. The second visit would constitute the second 

sampling event. 

Trip blanks, field blanks, and duplicate samples will be collected as part of each sampling 

event, in order to ascertain a measure of quality control during each sampling round. The 

following sections describe the purpose and usage of each of these types of samples. 

4.4.1 Trio Blanks 

Trip blanks are defined as samples which originate as analyte-free water which is placed in 

volatile organic vials and preserved with HCl in the laboratory and shipped to the site in the 

sample cooler with sample containers. These vials are subsequently returned to the laboratory 

with samples for volatile organics analysis (VOA). One trip blank will accompany each cooler 

containing samples to be analyzed for VOAs, and will be stored at the laboratory with the 

samples. Trip blanks will be analyzed in order to evaluate the effect of ambient site conditions 

and sample shipment on sample integrity, and to ensure proper sample container preparation and 

handling techniques. All trip blanks will be labeled according to the proper chain-of-custody 

procedures and will be analyzed for volatile organic compounds. 

4.4.2 Field Blanks 

Field blanks will be collected in order to determine the effectiveness of the decontamination 

of sample collection equipment. The field blank will be collected by pouring 

laboratory-supplied, analyte-free deionized water for inorganic fraction analyses and HPLC-grade 

water for organic fraction analyses over the decontaminated sample collection equipment (i.e., 

Appendix D - Page 4-3 



bailer, stainless steel spoon, etc.) and into the appropriate sample containers. Field blanks will 

be collected for each matrix sampled. All field blanks will be analyzed for the same analytical 

parameters as the sample matrix. A minimum of one field blank will be collected for every 20 

samples or per day per matrix, whichever is greater. All field blanks will be preserved in 

accordance with the methods specified in Table 2, labeled according to the proper 

chain-of-custody procedures, and stored and shipped according to the procedures discussed 

previously. 

4.4.3 Source Water Blanks 

Source water blanks consist of the source water (obtained from NETC-Newport water 

supply) used for decontamination (e.g., steam cleaning). At a minimum, one source blank from 

each source of water will be collected and analyzed for the same parameters as the, related 

samples. In addition, samples of the distilled water used in sampling equipment decontamination 

will also be analyzed for the full TCL/TAL. 

4.4.4 Field Duplicates 

Duplicate samples will be collected, homogenized, and split. The procedure for collecting 

duplicate samples consists of alternating the collection of the sample between the sample 

collection bottle and the duplicate collection bottle. Duplicate samples are two separate samples 

taken from the same source. Replicate samples are two aliquots taken from the same: sample 

container and analyzed independently. Samples for volatile organic compound analyses will not 

be mixed, but equal portions of the sample will be collected simultaneously and placed in 40-ml 

glass vials. Field duplicates will be collected at a frequency of 10 percent per sample matrix 

(NEESA - Level D). All duplicate samples will be sent as “blind” (unknown duplicate samples) 

to the primary laboratory responsible for the sample analysis. 
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4.4.5. Reeulatorv Snlits 

If regulatory agencies (state or federal) wish to obtain samples for independent analysis 

which are duplicates of those collected by TRC-EC, these regulatory split samples will be 

collected in the same manner as field duplicates. However, these splits will be sent by the 

regulatory agency to a separate, independent laboratory for analysis. 

4.5 Field Decontamination Procedures 

Drill rigs, backhoes, and drilling equipment will be decontaminated prior to moving to a 

site. Drilling equipment used for multiple boreholes will be decontaminated prior to each use. 

AI1 decontamination of drill rigs and drilling equipment (e.g., augers, rods) will be conducted 

at designated decontamination areas with a steam cleaner. Decontamination of sampling 

equipment will be performed at designated decontamination areas. Sampling equipment such 

as split-spoons, stainless steel spoons or spatulas, and stainless steel mixing bowls will be 

decontaminated using the following procedures: 

0 Wash and scrub with low phosphate detergent in tap water; 

0 Rinse with tap water; 

0 Rinse with 10% nitric acid (1% nitric acid on carbon steel split-spoons); 

0 Rinse with tap water; 

0 Rinse with hexane and methanol - pesticide grade solvents or better; 

0 Rinse with distilled water (demonstrated to be analyte-free); 

0 Air dry - on clean polyethlyene sheeting; and 

0 Wrap in aluminum foil, shiny side out for transport (if not being used 
immediately). 

NOTE: Clean equipment may rest on -- but never be wrapped in clean polyethylene sheeting. 
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An attempt will be made to coordinate a drilling sequence hierarchy from less likely to more 

likely contaminated boring locations to reduce the potential for cross-contamination between 

locations. All sampling equipment will be decontaminated prior to use at each sampling 

location. 

All decontamination rinsates will be collected and contained in drums for subsequent 

determination of proper handling and/or disposal. 
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5.0 SAMPLE CUSTODY 

5.1 Introduction 

Sample custody procedures will be observed to ensure the validity of the data generated 

during this program. Sample chain-of-custody will be initiated with selection and preparation 

of the sample containers. To reduce the chance for error, the number of personnel handling 

samples will be restricted, and one person will be assigned the responsibility of field sample 

custodian. 

On-site monitoring data will be controlled and entered daily in permanent log books, as 

appropriate. Personnel involved with the sample chain-of-custody process will be trained in 

sample collection and handling procedures prior to project initiation. 

5.2 Field Sample Custody 

Sample custody and documentation procedures described in this section will be followed 

throughout all sample collection activities at NETC-Newport. Components of sample custody 

procedures include the use of field notebooks, sample labels, and chain-of-custody forms. 

5.2.1 Field Notebooks 

The TRC-EC project manager will oversee the maintenance of all field notebooks. Field 

notebooks will be bound books, preferably with consecutively numbered pages, that are at least 

4 inches x 7 inches in size. Field notebooks will be maintained by the TRC-EC field team 

leader and other team members to provide a daily record of significant events, observations, and 

measurements during the field investigation activities. AU notebook entries will be signed and 

dated. 

All information pertinent to the field survey and/or sampling will be recorded in the 

notebooks. Field notebook entries will include the following information (at a minimum): 

l Name and address of field contact; 
l Name and title of author, date and time of entry, and physical/ 

environmental conditions during field activity; 
l Names of field crew; 
l Names and titles of any site visitors; 
l Type of sampling activity; 
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0 Location of sampling activity; 
l Description of sampling point(s); 
l Date and time of sample collection; 
l Sample media (e.g., soil, sediment, ground water, etc.); 
l Sample collection method; 
l Number and volume of sample(s) taken; 
l Analyses to be performed; 
0 Sample preservatives; 
l Sample identification number(s); 
l Field observations; 
l Any field measurements made such as pH, temperature, conductivity, 

water level, etc.; 
l References for all maps and photographs of the sampling site(s); and 

All original data recorded in either the field notebooks, on sample labels, or in the 

chain-of-custody records will be written with waterproof ink. None of these accountable, 

serialized documents will be destroyed or discarded, even if they are illegible or contain 

inaccuracies. 

If an error is made on an accountable document assigned to an individual, that individual 

will make all corrections by crossing a line through the error and entering the correct 

information and initialing the cross-out. The erroneous information will not be obliterated. Any 

subsequent error discovered on an accountable document will be corrected by the person who 

made the entry, and will be initialed and dated, as appropriate. 

5.2.2 Sample Labels 

All samples obtained at the site will be placed in an appropriate sample container for 

preservation prior to shipment to the laboratory. Each sample will be individually identified 

with a separate identification label recorded with a unique sample identifier. The information 

recorded on the label will include: 

l Project name/project number/location; 
l Sample identifier/number; 
l Analysis to be performed; 
l Preservatives used, especially any non-standard types, and any other field 

preparation of the sample; 
l Date of collection; 
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e Time of collection (a four-digit number indicating the 24-hour (military) 
clock time of collection; e.g., 1430 for 2:30 p.m.); 

l Number of containers per analyte (i.e., 1 of 2, etc.); and 
l Sampler’s initials. 

Examples of TRC-EC’s proposed sample identification labeling format for each sample type are 

presented in Appendix B of the project Field Sampling Plan. 

5.2.3 Custody Seals 

Samples will be placed in sample coolers and the coolers will be sealed with custody seals 

prior to shipment to the laboratory. Clear adhesive tape will be placed over the seals to ensure 

that seals are not accidentally broken during shipment. 

5.2.4 Chain-of-Custodv Records 

All samples will be accompanied by a chain-of-custody record, an example of which is 

shown on Figure 2. A chain-of-custody record will accompany the sample from initial sample 

container selection and preparation commencing at the laboratory, to the field for sample 

containment and preservation, and through its return to the laboratory. If samples are split and 

sent to different laboratories, a copy of the chain-of-custody record will be sent with each 

sample. 

The “Remarks” column in the chain-of-custody record will be used to record specific 

considerations associated with sample acquisition such as: sample type, container type, and 

sample preservation methods. When transferring samples, the individuals relinquishing and 

assuming sample custody will sign, date, and note the transfer time on the record. 

A minimum of two copies of the chain-of-custody record will follow each sample to the 

laboratory. The laboratory will maintain one file copy, and the completed original will be 

returned to the TRC-EC Project Manager. A copy of the completed original will be returned 

as a part of the final analytical report. This record will be used to document sample custody 

transfer from the sampler, to another TRC-EC team member, to a shipper, or to the laboratory, 

and also to verify the date of sample receipt in the laboratory. 
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Shipments will be sent by overnight carrier with appropriate bill of lading documentation. 

Bills of lading will be retained as part of the permanent program documentation. 

5.2.5 Samnle Shioment 

Samples will be delivered to the laboratory for analysis as soon as practical after the number 

of samples and sample containers is sufficient to comprise a shipment, preferably the same day 

the samples are collected. Sample shipment will occur at a minimum frequency of every other 

day. All samples will be stored in coolers at a temperature of 4oC. The samples will be 

accompanied by the chain-of-custody record. During sampling and sample shipment activities, 

the TRC-EC field team leader (or his designee) will contact the laboratory daily to provide 

information about impending shipments. 

5.2.6 Samule Master LOP Notebook 

In addition to the field notebook documentation, all samples will be documented in a master 

sample log notebook for future reference. This master sample log will include the following 

information: sample identifier, sampling date and time (military), sampling personnel, matrix 

type (i.e., soil), containers/parameters for analysis, date and method of shipment, any sample 

preservation, and any other pertinent information relating to the sample(s). The master sample 

log will be consistently updated during sampling activities in the field for review during field 

audits. Upon completion of sampling activities, the master sample log notebook will be 

delivered to the TRC-EC Project Manager. 

_,.< --_ 

5.3 Laboratorv Sample Custodv 

The TRC-EC Field QC Coordinator will notify the laboratory of upcoming field sampling 

activities and subsequent sample transfer to the laboratory. This notification will include 

information concerning the number and type of samples to be shipped, as well as the anticipated 

sample arrival date. 

The laboratory will designate a sample custodian who will be responsible for maintaining 

sample custody and for maintaining all associated custodial documentation records. After 

receiving the samples, the sample custodian will check the original chain-of-custody record and 
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request for analysis documents against the labeled contents of each sample container for 

correctness and traceability. The sample custodian will then sign the chain-of-custody record 

and record the date and time that the sample shipment was received at the laboratory. The 

samples will then be logged into the laboratory system. 

Care will be exercised in the laboratory to annotate any labeling or descriptive errors 

associated with the sample containers. In the event of discrepant documentation, the laboratory 

will immediately contact the TRC-EC Field QC Coordinator as part of the corrective action 

process. A qualitative assessment of each sample container will be performed to note any 

anomalies, such as broken or leaking bottles. This assessment will be recorded as part of the 

incoming chain-of-custody procedure. 

Samples will be stored in a secured dark area and at a temperature of approximately 4oC, 

if necessary, until analyses are performed. A laboratory chain-of-custody record will accompany 

the sample or sample fraction through final analysis for sample control. A copy of the 

chain-of-custody record will accompany the laboratory’s analytical report and will become a 

permanent part of the project’s records. The pH of incoming water samples will be checked by 

the laboratory when preservatives have been added to the sample. Details of the 

chain-of-custody for laboratory activities will be provided in the laboratory’s QA manual, 

5.4 Evidence File 

The TRC-EC Project Manager will serve as file custodian. At the project’s completion, the 

files will be returned to the Navy’s Northern Division Office where they will be permanently 

archived. 

The evidence file will contain all incoming materials related to the project such as: 

sketches, correspondence, authorizations, and logs. These documents will be placed in the 

project file as soon as possible. If correspondence is needed for reference by project personnel, 

a copy will be made rather than manipulating the original. All records shall be legible and 

easily identifiable. 
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Examples of the types of records that will be maintained in the project tile are: 

l Field documents; 
l Correspondence; 
. Photographs; 
. Laboratory data; 
l Reports; and 
l Subcontract agreements. 

Out-going project correspondence and reports will be reviewed by the Project Manager or 

designee prior to mailing. 

To prevent the inadvertent use of obsolete or superseded project-related procedures, all 

personnel of the laboratory and project staffs will be responsible for reporting changes in 

protocol to the Laboratory Project Manager and the Laboratory Director. The Laboratory 

Project Manager and Laboratory Director will then inform the project and laboratory staffs and 

the Quality Assurance Officer of these changes, as appropriate. 

Revisions to procedures shall be subject to the same level of review and approval as the 

original document. Outdated procedures shall be marked “void”. The voided document may 

be destroyed at the request of the Laboratory Project Manager; however, it is recommended that 

one copy of the voided document be maintained in the project file. The date and reason why 

the document was voided will be recorded. 

,. -...* 
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6.0 CALIBRATION PROCEDURES AND FREOUENCY 

Instruments and equipment used to gather, generate, or measure environmental data will be 

calibrated with sufficient frequency and in such a manner that accuracy and reproducibility of 

results are consistent with the instrument manufacturer’s specifications. 

Laboratory instrumentation calibration procedures and frequencies are specified in the 

Contract Laboratory Program (CLP) Statement of Work (SOW), for Organic Analysis; 

Multi-Media, Multi-Concentration; SOW No. 3/90; revised July 1991 and in the CLP SOW for 

Inorganic Analysis; Multi-Media, Multi-Concentration; SOW No. 3/90; September 1991, and 

will be strictly followed for those analytes analyzed by CLP protocols. For all other analyses 

for which EPA-approved methods exist, the laboratory will employ such methods and follow the 

specified calibration procedures and frequencies. The laboratory quality control program 

includes strict adherence to routine calibration procedures. A description of calibration 

procedures and frequencies for non-CLP methods will be provided by the laboratory selected for 

this program. 

Analysis of blank samples, duplicate samples, spiked blanks, and matrix blanks will be 

performed where possible to document the effectiveness of calibration procedures. Method 

blanks contain all the reagents used in the preparation and analysis of the samples and are 

processed through the entire analytical scheme to assess spurious contamination from reagents, 

glassware and other materials used during analysis. The terms method blank and laboratory 

blank are interchangeable. A matrix blank denotes a blank of a similar matrix (e.g., for liquids 

a blank of distilled-deionized reagent grade high purity water may be used; for soils/sediments 

high purity sand may be used). A spike blank is a method blank which has had a known 

concentration of a particular compound or analyte added to it to assure adequate percent 

recovery of the compound/analyte. 

Records of calibration, repair, or replacement will be maintained by the designated 

laboratory personnel performing quality control activities. Calibration records of assigned 

laboratories will be filed and maintained at the laboratory location where the work is performed 

and subject to QA audit. 

Calibration of field instruments will be performed at approved intervals as specified by the 

manufacturer or more frequently, as conditions dictate. At a minimum all field instruments will 
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be calibrated at the’beginning and end of each day. Calibrations may also be performed at the 

start and completion of each test run; however, such calibrations will be re-initiated as a result 

of delay due to meals, work shift change, or instrument damage. Calibration standards used as 

reference standards will be traceable to the National Bureau of Standards (NBS), when possible. 

Calibration procedures for field instruments will be as specified by the instrument manufacturer. 

Equipment manuals describing calibration procedures will be maintained in the field office 

during site investigations. 
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7.0 ANALYTICAL PROCEDURES 

7.1 Introduction 

EPA-approved methods will be used for all analyses for which such methods exist. Target 

Compound List (TCL) and Target Analyte List (TAL) parameters will be analyzed by Contract 

Laboratory Program (CLP) protocols. The laboratory will follow methods detailed in the CLP 

Statement of Work (SOW) for Organic Analyses, Multi-media, Multi-concentration, 3/90, 

revised July 1991, and the SOW for Inorganics Analyses, Multi-media, Multi-concentration, 

3/90, revised September, 1991. US Navy NEESA guidance for Level D analyses will also be 

adhered to by the laboratory when more stringent than the CLP requirements. 

If sample contaminant concentrations are high, then CLP protocols for low and medium 

concentration samples may be required. In this case, sample runs at lower dilutions will be 

performed to obtain quantitative results for parameters present at lower concentrations. That is, 

samples are pre-screened to estimate concentration levels. According to EPA methodology, high 

concentration samples are diluted to bring them within a linear working range. Low 

concentration samples are set aside and then analyzed within the same linear working range. 

It may not be possible to quantitate sample results in parts per billion for samples where “pure” 

waste (fuel product, paint, powder, etc.) is encountered. A decision tree approach will be 

followed, in order to qua&ate the sample when high levels of contamination are encountered. 

In this case, detection limits will be raised for all analytes on the sample, as the sample is 

diluted. 

7.2 Target Comuound List - Organic Corn-pounds 

All organic compound analyses will be conducted according to the U.S. EPA CLP, 

Statement of Work for Organic Analyses, SOW 3190, revised August 1991. The organic 

compounds contained in the TCL will be determined using proven methods to identify and 

quantify volatile, semi-volatile and pesticide/PCB compounds. The TCL compounds and 

CLP-required detection limits are shown in Tables 5 through 7. The actual detection limits 

obtainable for a specific sample depend upon matrix interferences. If the CLP detection limit 

is unachievable for a particular sample, an explanation of the problem and supporting evidence 

will be provided by the laboratory in the case narrative summary submitted with the deliverables. 
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Each set of samples will be analyzed in conjunction with the analysis of QC samples, 

including field duplicates, blanks, matrix spikes and matrix spike duplicate (MS/MSD) samples 

for quality control determinations. The frequency of analysis of the QC samples, as previously 

presented in Section 4.4, will not be less than one per 20 samples and at least one per sampling 

day for field blanks, not less than one per 10 samples for field duplicates, and not less tlhan one 

per 20 samples for MS/MSD samples (see Table 2). All samples, field duplicates, blanks, 

matrix spike and matrix spike duplicates will be fortified with surrogate spiking compounds as 

shown in Table 8. The CLP recommended guidelines for percentage recovery of the surrogate 

compounds are provided in Table 9. The percentage recovery of the matrix spiking compounds 

and relative percentage difference of duplicate analyses will be calculated to obtain measurements 

of the analyses accuracy and precision. 

7.3 Target Analvte List - Metals 

All water and soil samples will be prepared for analyses as described by procedures for each 

respective matrix and analysis method described in the U.S. EPA CLP, Statement of Work for 

Inorganic Analyses (SOW 3/90). Each set of samples, or 20 samples, whichever :is more 

frequent, will be analyzed with a preparation blank, duplicate sample, and matrix spiked sample. 

Each group of 20 samples will be analyzed with a laboratory control sample of similar matrix. 

The Target Analyte List (TAL) for metals and inorganics and associated detection limits are 

listed in Table 10. 

The atomic absorption (AA) instrument will be calibrated through the use of a minimum of 

three calibration standards prepared by dilution of certified stock solutions. Calibration 

standards will contain acid(s) at the same concentration as the digestates. An analysis blank will 

then be prepared, and one calibration standard will be at the EPA-CLP required detection limit 

for the metal being evaluated. The other standard concentrations will bracket the concentration 

range of the samples. A continuing calibration standard, prepared from a different stock solution 

than that used for the calibration standards, will be prepared and analyzed after every ten 

samples or every two hours of continuous instrument operation. The value of the continuing 

calibration standard concentration must agree with requirements of the CLP SOW. 
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8.0 DATA REDUCTION. VALIDATION. AND REPORTING 

8.1 Introduction 

The procedures used for calculations and data reduction are specified in each analytical 

method referenced in Section 7.0 of this document. Raw data will be entered in bound 

laboratory notebooks. A separate book will be maintained for each analytical procedure. The 

data will be entered such that sufficient space remains to enter all subsequent calculations 

required to arrive at the final (reported) value for each sample. Calculations include factors such 

as sample dilution ratios, corrections for titrant normality, and conversion to dry-weight basis 

for solid samples. Instrument chart recordings and calculator printouts will be labeled and 

attached to their respective pages, except for voluminous gas chromatograms which will be 

cross-referenced and stored separately. 

Calculations will be checked from the raw data to final value stages prior to reporting the 

results for a group of samples. Results obtained from extreme ends of standard curves generated 

by linear regression calculator programs will be checked against graphically-produced standard 

curves if the correlation coefficient of a program curve is less than 0.995. 

Data will generally be reported as micrograms of analyte per liter for aqueous samples or 

micrograms per kilogram (dry weight) for solid or non-aqueous liquid samples. Concentration 

units will always be listed on reports and any special conditions, such as dry weight conversions, 

will be noted. The data reporting form will also include the unique sample number assigned to 

each sample, details of sample collection including the client’s identification number, and the 

dates of sample receipt and report preparation. 

8.2 Data Reduction 

8.2.1 Target Comuound List Comnounds 

Instrument performance test data will accompany the raw data during data reduction. The 

following criteria must be attained to make a qualitative identification of an organic pollutant 

using Gas Chromatograph/Mass Spectrometer (GUMS) techniques: 

l Characteristic ions for each compound of interest must maximize in the same or within one 
scan of each other. 
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l Retention time must occur within +l percent of the retention time of the authentic 

compound. 

l Relative peak heights of the three characteristic ions in the Extracted Ion Current Profile 
(EICP) must fall within + 20 percent of the relative intensities of these ions in a reference 
mass spectrum. The reference mass spectrum can be obtained by a standard analyzed in the 
GUMS system or from a reference library. 

l The entire mass spectrum of the compound of interest is compared to the reference 
compound. 

Structural isomers having similar mass spectra can be explicitly identified o&y if the 

resolution between authentic isomers in a standard mix is acceptable. Acceptable resolution is 

achieved if the baseline-to-valley height between the isomers is less than 25 percent of the sum 

of the two peak heights. Otherwise, structural isomers are identified as isomeric pairs. 

When a compound has been identified, the quantitation of that compound is based on the 

integrated abundance from the EICP of the primary characteristic ion. The base pealk ion of 

internal and surrogate standards is used in the quantitation. If the sample produces an 

interference for the first listed ion, a secondary ion is used to quantitate. Quantification is 

performed using internal standard techniques. 

To ensure that reported data are accurate, all resultant data are verified. Retention items 

and area counts are checked carefully for correct identification and accurate quantification. 

8.2.2 Metals and Cvanide 

The concentrations of metals determined by Atomic Absorption Spectroscopy (AAS) 

measurements are obtained by comparison of absorbance values with those obtained from the 

analyses of known standards. A linear regression plot of absorbance versus concentration will 

be used to determine a concentration factor for linearity of response. 

In the event of low (< 85%) or high (> 115 %) postdigestion spike recovery, the analysis 

will be repeated using the method of known additions to determine potential matrix interferences. 

CLP criteria will be maintained for analyses of samples of similar matrix. The mean percentage 

recovery and standard deviation will be calculated from a minimum of 20 analyses. A warning 
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limit of +2 standard deviations from the mean and a control limit of .&3 standard deviations will 

be used to establish that the test is providing accurate data. 

8.3 Data Validation 

Data validation is the process of reviewing data and associated quality control criteria and 

accepting, qualifying, or rejecting it on the basis of sound criteria. Project supervisory and QC 

personnel will use validation methods and criteria appropriate to the type of data and the purpose 

of the measurement. Records of all data will be maintained, even that judged to be an 

“outlying” or anomalous value. The QA/QC Manager validating the data will have sufficient 

knowledge of the technical work to identify questionable values. 

8.3.1 Field Data Validation 

Field sampling data will be validated by the TRC-EC Field QC Coordinator or QA/QC 

Manager, based on their judgment of the representativeness of the sample, maintenance and 

cleanliness of sampling equipment, and adherence to the approved, written sample collection 

procedure. 

The following criteria will be used to evaluate the field sampling data: 

l Use of approved sampling procedures; 

0 Use of reagents/standards that conform to QC-specified criteria; and 

l Proper chain-of-custody maintained and documented. 

8.3.2 Anal&al Data Validation 

Analytical data validation will include validation procedures within the laboratory and 

independent of the laboratory. 

Data from laboratory analyses will be validated by the Laboratory QC Coordinator using 

criteria outlined below. Results from field and laboratory method blanks, replicate samples, 

equipment rinsates and internal QC samples will be used to validate analytical results. 
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The criteria listed below will be used to evaluate the analytical data: 

l Use of approved analytical procedures; 
l Use of properly operating and calibrated instrumentation; 
l Acceptable results from analyses of laboratory control samples (Le., the 

reported values should fall within the 95 percent confidence interval for 
these samples); and 

l Precision and accuracy for this project should be comparable to that 
achieved in previous analytical programs and consistent with objectives 
stated in Section 7 of this QAPP. 

Independent of the analytical laboratory, analytical data validation will be conducted which 

will follow the most stringent of the requirements and protocols specified in the following 

documents: 

U.S. EPA, “Region I Laboratory Data Validation: Functional Guidelines for Evaluating 
Organic Analyses”, February 1988; modified November 1988; 

U.S. EPA, “Region I Laboratory Data Validation Functional Guidelines for Evaluating 
Inorganic Analyses”, June 1988, modified February 1989; 

U.S. EPA, Contract Laboratory Program Statement of Work for Organic Analysis, 
Multi-Media, Multi-Concentration, 3/90, revised August 1991; 

U.S. EPA, Contract Laboratory Program, Statement of Work for Inorganic Analysis, 
Multi-Media, Multi-Concentration, 3/90, revised September 1991; and 

U.S. Navy/NEESA, Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program (NEESA 20.2-047B), June 1988. 

All of the Phase II RI data will be validated in accordance with these requirements. 

The data validation activities focus on areas of the analytical process which are under the 

laboratory’s control when analyzing samples. The data qualifiers which result from validation 

represent the QC areas under the laboratory’s control which could have been improved. 

Qualifiers attached to the data during validation supersede the qualifiers assigned by the 

laboratory. 
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Areas reviewed in the validation of organic data include the following: sample holding 

times, gas chromatography/mass spectroscopy (GUMS) tuning, instrument calibration, blank 

analysis, surrogate recovery, matrix spike/matrix spike duplicates, internal standards (IS) 

performance, Target Compound List (TCL) compound identification, compound quantitation and 

reported detection limits, tentatively identified compounds, system performance, and overall 

assessment of the data for usability. 

The areas reviewed in the validation of inorganic data include the following: sample holding 

times, instrument calibration and initial calibration verification, continuing calibration 

verification, Contract Required Detection Limit (CRDL) standards for Atomic Absorption (AA) 

and Inductively Coupled Plasma (ICP) spectrometers, initial and continuing calibration blank 

analysis, ICP interference check sample analysis, spiked sample analysis, post digested spike 

sample recovery analysis, duplicate sample analysis, laboratory control sample analysis, ICP 

serial dilution analysis, graphite furnace AA QC analysis, quarterly verification of instrument 

parameter report, and sample result verification. 

8.4 Identification and Treatment of Outliers 

Any data point which deviates markedly from others in its set of measurements will be 

investigated; however, the suspected outlier will be recorded and retained in the data set. The 

following tests will be used to identify o&hers. 

Dixon’s test for extreme observations is an easily computed procedure for determining 

whether a single very large or very small value is consistent with the remaining data. The 

one-tailed t-test for difference may also be used in this case. It should be noted that these tests 

are designed for testing a single value. If more than one outlier is suspected in the same data 

set, other statistical methods, such as analysis of variance, tolerance intervals, or control charts, 

will be considered and the most appropriate method will be used and documented. 

Since an outlier may result from unique circumstances at the time of sample analysis or data 

collection, those persons involved in the analysis and data reduction will be consulted. This may 

provide information on an experimental reason for the outlier. Further statistical analysis will 

be performed with and without the outlier to determine its effect on the conclusions. In many 

cases, two data sets will be reported, one including and one excluding the outlier. 
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In summary, every effort will be made to include the outlying values in the reported data. 

If the value is rejected, it will be identified as an outlier, reported with its data set and its 

omission noted. 

8.5 Analytical Deliverables 

Analytical deliverables will meet the requirements of the USEPA CLP SOW for Organic 

Analysis; Multi-Media, Multi-Concentration, 3/90, revised July 1991, and the USEPA CLP 

SOW for Inorganic Analysis, Multi-Media, Multi-Concentration, 3/90, revised September 1991. 
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9.0 INTERNAL QUALITY CONTROL CHECKS AND FREOUENCY 

9.1 Introduction 

Quality control checks will be performed to ensure the collection of representative samples 

and the generation of valid analytical results on these samples. These checks will be performed 

by project participants through the program under the guidance of the TRC-EC QA Officer. 

9.2 Data Collection and Sampling OC Procedures 

The TRC-EC internal QC checks for the sampling aspects of this program will include, but 

not be limited to, the following: 

l Use of field notebooks to ensure completeness, traceability, and comparability of the 
samples collected. 

l Field checking of field notebooks and sample labels by a second person to ensure 
accuracy and completeness. 

l Strict adherence to the sample chain-of-custody procedures outlined in Section 5 of this 
document. 

l Collection and analysis of trip blanks, source blanks, field blanks, and field duplicates 

* Calibration of the field monitoring equipment (e.g., HNU, OVA), as described in Section 
6 of this document. 

9.3 Anal&al OC Procedures 

9.3.1 Trip Blank Analysis 

Volatile organic samples are susceptible to contamination by diffusion of organic 

contaminants through the Teflon-faced silicone rubber septum of the sample vial. Therefore, 

trip blanks will be analyzed to monitor for possible sample contamination during shipment. Trip 

blanks will be prepared by filling two volatile vials with laboratory-supplied, organic-free water 

which then will be shipped with the field sampling kit. Trip blanks will be preserved by the 

laboratory with hydrochloric acid. Trip blanks accompany the sample bottles through collection 

and shipment to the laboratory and are stored with the samples. Following the analyses, if the 
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trip blanks indicate possible contamination of the samples, depending upon the nature and extent 

of the contamination, the sample results will be qualified with respect to the contamination 

detected in the trip blanks. Results of trip blank analyses will be maintained with the 

corresponding sample analyses data in the project file. 

9.3.2 Reagent Blank Analysis 

A reagent blank is a volume of deionized, distilled laboratory water carried through the 

entire analytical procedure. The volume of the blank must be approximately equal to the sample 

volume processed. A reagent blank should be performed with each group of samples. Analysis 

of the blank verities that method interferences caused by contaminants in solvents, reagents, 

glassware, and other sample processing hardware are known and minimized. Optimally, a 

reagent blank should meet CLP criteria. Results of reagent blank analyses will be maintained 

with the corresponding analytical data in the project file. 

9.3.3 DuDlicate Sample Analysis 

Duplicate analyses are performed to evaluate the precision of an analysis. Results of the 

duplicate analyses are used to determine the relative percent differences between duplicate 

samples. Field (blind) duplicate samples will be collected for each media sampled at a frequency 

of one per ten samples collected. Duplicate analysis results will be reported together in the final 

RI report. 

9.3.4 Verification/Reference Standard 

On a quarterly basis, the laboratory Quality Control Coordinator introduces a group of 

prepared verification samples, or standard reference materials, into the analytical testing regime. 

The laboratory checks and approves the purity of standards and reagents prior to use. Results 

of the verification/reference standard data will be summarized, evaluated, and presented to 

laboratory management for review and corrective actions, if appropriate. 
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9.3.5 Other Laboratorv Oualitv Control Checks 

Quality control checks will be performed to ensure the collection of representative samples 

and the generation of valid analytical results on these samples. These checks are performed by 

project participants under the guidance of QC personnel. 

The laboratory will make use of various types of QC samples to document the validity of 

the generated data. The following types of QC samples are routinely used: 

Calibration Check Samples--One of the working calibration standards which is 
periodically used to check that the original calibration is still valid. 

Sniked Samnles--Replicate aliquots of project samples are spiked with components 
of interest and carried through the entire preparative and analytical scheme. 

Laboratorv Control Samnles @KS)--These samples are prepared from EPA 
Environmental Monitoring Systems Laboratory (EMSL) concentrates or National 
Bureau of Standards (NBS) standard reference materials. The LCS are used to 
establish that an instrument or procedure is in control. An LCS is normally carried 
through the entire sample preparation and analysis procedure. 

Surrogate Spikes--Samples requiring analysis by GUMS are routinely 
surrogate-spiked with a series of deuterated analogues of the components of interest. 
It is anticipated that these compounds would assess the behavior of actual 
components in individual program samples during the entire preparation and analysis 
scheme. 

Matrix Snikes/Matrix Spike DuDlicates (MS/MSD)--One MWMSD pair will be run 
per 20 samples for each different matrix analyzed. These pairs will be spiked with 
the target compounds of concern for that matrix. 

All values which fall outside the QC limits described in the analytical method will be 

noted The following analytical guidelines will be used to check recovery values which fall 

outside the QC limits: 

1. All recovery data are evaluated to determine if the QC limits are appropriate and 
if a problem may exist even though the limits are being achieved (e.g., one 
compound that is consistently barely within the lower limit). 
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2. All recovery data which are outside the established limits are evaluated., This 

evaluation includes an independent check of the calculation. 

3. Corrective action is performed if any of the following are observed: 

- All recovery values in any one analysis are outside the established limits. 
- Over 50 percent of the values for a given sample set are outside limits. 

One compound is outside the limits in over 50 percent of the samples. 

Reagents used in the laboratory are normally of analytical reagent grade or higher purity. 

Each lot of acid or solvent used is checked for acceptability prior to laboratory use. All r’eagents 

are labeled with the date received and date opened. All glassware is precleaned according to 

specifications contained in the analytical method. Standard laboratory practices for laboratory 

cleanliness, personnel training, and other general procedures are used. A summary of all 

laboratory quality control analyses and the corresponding control determination is presented in 

Table 11. 

9.3.6 Laboratory Control Charts 

The control chart displays data in a format which graphically compares the variability of 

all test results with the average or expected variability of small groups of data. The variability 

may be due to random (indeterminate) or assignable (determinate) causes. The control chart 

distinguishes indeterminate from determinate variation in a process or method by its control 

limits. If a value falls outside the control limits, it is considered out-of-control, almost clertainly 

due to a determinate cause which has been added to the indeterminate variations. The control 

chart signals the need to investigate, find the determinate cause, and correct it. Construction 

of a control chart requires a minimum of 14 to 20 duplicate sets of data points (which limits its 

use). 

QC samples and instrument calibrations lend themselves most readily to the gathering of 

the data. Calculation of control limits and the values are usually plotted chronologically so that 

trends or cycles can be readily detected. If QC sample measurements show an out-of-control 

condition, it can be expected that subsequent sample analyses might yield invalid data. The 

control chart is an effective indicator of the need for corrective action. 
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For volatile and semi-volatile organics and pesticide analyses performed by GC/MS, 

surrogate recoveries from the method blank are the control sample. For other organics (e.g., 

PCBs, dioxins/furans), an LCS (spiked blank) is used to plot the control charts. An LCS is also 

used as the control point for inorganic analyses. 
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10.0 PREVENTIVE MAINTENANCE 

10.1 Preventive Maintenance Procedures 

Field equipment, instruments, tools, gauges, and other items requiring preventive 

maintenance will be serviced in accordance with the manufacturer’s specified recommendations 

and written procedure developed by the operators. 

The laboratory will follow an orderly program of positive actions to prevent the failure 

of laboratory equipment or instruments during use. This preventive maintenance and careful 

calibration helps to assure accurate measurements from instrumentation. Routine maintenance 

procedures are followed for all instruments, glassware, reagents, analytical balances, and 

equipment used to produce deionized water. Specific procedures will be outlined in the 

laboratory Standard operating Procedures (SOPS). 

10.2 Schedules 

,r ‘-x 

Manufacturer’s procedures identify the schedule for servicing critical items in order to 

minimize the downtime of the measurement system. It will be the responsibility of the operator 

to adhere to this maintenance schedule and to arrange any necessary and prompt service as 

required. Service to the equipment, instruments, tools, gauges, etc., shall be performed by 

qualified personnel. 

In the absence of any manufacturer’s recommended maintenance criteria, a maintenance 

procedure will be developed by the operator based upon experience and previous use of the 

equipment. 

10.3 Records 

Logs are maintained to record maintenance and service procedures and schedules. All 

maintenance records will be documented and traceable to the specific equipment, instruments, 

tools and gauges. Records produced shall be reviewed, maintained, and filed by the operators 

at the laboratories and by the data and sample control personnel when and if equipment, 

instruments, tools and gauges are used at the sites. The project QA officer may aud.it these 

records to verify complete adherence to these procedures. 
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10.4 Spare Parts 

Critical spare parts are maintained by TRC-EC and the laboratory for field and analytical 

equipment, respectively. These spare parts will be stored for availability and used in order to 

reduce equipment downtime. 
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11.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION, 
ACCURACY. AND COMPLETENESS 

11.1 Introduction 

Procedures used to assess data precision and accuracy will be in accordance with 44 FR 

69533 “Guidelines Establishing Test Procedures for the Analyses of Pollutants”, Appendix III 

Example Quality Assurance and Quality Control Procedures for Organic Priority Pollutants”, 

December 3, 1979. Completeness is recorded by comparing the number of parameters initially 

analyzed with the number of parameters successfully completed and validated. For this Iproject, 

a target control limit of greater than 90 percent will be used. 

11.2 Accuracy 

The percent recovery is calculated as: 

/ .* 3.. where: So = The background value, i.e., the value obtained by 
analyzing the sample. 

S = Concentration of the spike added to the sample. 

ss = Value obtained by analyzing the sample with the 
spike added. 

% = Percent recovery. 

11.3 Precision 

The relative percent difference is calculated as: 

l/2 x W1 - vJ x 100 = % difference --------- 
WI +w 

where: Vl,V2 = The two values obtained by analyzing the 
duplicate samples. 

’ *. 
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11.4 Comnleteness 

Completeness will be reported as the percentage of all measurements made 

whose results are judged to be valid. The procedures to be used for validating data and 

determination of outliers are contained in Section 8.0 of this QAPP. The following formula will 

be used to estimate completeness: 

c= 100x ; --es- 

where: C = Percent completeness. 

V = Number of measurements judged valid. 

T = Total number of measurements. 
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12.0 CORRECTIVE ACTION 

12.1 Introduction 

The acceptance limits for the sampling and analyses under this program will bie those 

stated in the method or defined by other means in the QAPP. Corrective actions are often 

immediate in nature, implemented by the analyst or Project Manager. The corrective action 

usually involves recalculation, reanalysis, or repeating sample collection. 

12.2 Immediate Corrective Action 

If an immediate corrective action can be taken as part of normal operating procedures, 

the collection of poor quality data can be avoided. Instrument and equipment malfunctions are 

amenable to this type of action. QC procedures include troubleshooting guides and corrective 

action suggestions. The actions taken will be noted in field or laboratory notebooks, but no 

other formal documentation is required, unless further corrective action is necessary. These 

on-the-spot corrective actions are an everyday part of the QA/QC system. 

/” 

Corrective action during the field sampling portion of a program is most often a result 

of equipment failure or an operator oversight and may require repeating a sampling run. 

Operator oversight is best avoided by having field crew members audit each others’ work before 

and after a test. Every effort will be made by the field team leader to ensure that all QC 

procedures are followed. If potential problems are not solved as an immediate corrective action, 

TRC-EC will apply formalized long-term corrective action, if necessary. 

Corrective action for analytical work will include recalibration of instruments, reanalysis 

of known QC samples and, if necessary, reanalysis of actual field samples. Specific QC 

procedures and checklists are used by the laboratory to help analysts detect the need for 

corrective action. Often the person’s experience will be valuable in alerting the operator to 

suspicious data or malfunctioning equipment. 

12.3 Long-Term Corrective Action 

The need for long-term corrective action may be identified by standard QC procedures, 

,/ --. _ 

control charts, performance or system audits. Any quality problem which cannot be solved by 

immediate corrective action falls into the long-term category. The TRC-EC QA system ensures 

Appendix D - Page 12-1 

TRC 



that the quality problem is reported to a person responsible for correcting it, and who is part of 

a closed-loop action and follow-up plan. 

The essential steps in the closed-loop corrective action system are listed below: 

Identify and define the problem; 
Assign responsibility for investigating the problem; 
Investigate and determine the cause of the problem; 
Determine a corrective action to eliminate the problem; 
Assign and accept responsibility for implementing the corrective action; 
Establish effectiveness of the corrective action and implement it; and 
Verify that the corrective action has eliminated the problem. 

Documentation of the problem is important to the system. A Corrective Action Request 

Form (Figure 3) is filled out by the person finding the quality problem. This form identifies the 

problem, possible causes, and the person responsible for action on the problem. The responsible 

person may be an analyst, field team leader, QC coordinator, or the QA Officer. If no person 

is identified as responsible for action, the QA Officer investigates the situation and determines 

who is responsible in each case. 

The Corrective Action Request Form includes a description of the corrective action 

planned and the date it was taken, and space for follow-up. The QA Officer checks to be sure 

that initial action has been taken and appears effective and, at an appropriate later date, checks 

again to see if the problem has been fully solved. The QA Officer receives a copy of all 

Corrective Action Forms and enters them in the Corrective Action Log. This permanent record 

aids the QA Officer in follow-up and makes any quality problems visible to management. The 

log may also prove valuable in listing a similar problem and its solution. 
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12.4 Out-of-Control Events and Corrective Action 

Procedures are outlined as to what corrective action is taken if an out-of-control event 

occurs, and how it is documented and used to improve laboratory performance. Procedures for 

assuring that results for samples processed during out-of-control conditions are not reported are 

also outlined, as well as the conditions necessary to reestablish control and criteria for assuring 

the system is operating properly. The documentation is easily used by all personnel and is part 

of routine laboratory procedure. 

It is recognized that several levels of out-of-control events may occur. Three examples 

are given below with corrective actions to be taken: 

1. Observations Corrected bv Analvst at the Bench--The calibration of an instrument 
is not linear. The analyst finds this and corrects it prior to continuing to analyze 
samples. The laboratory documents this event and notes that the corrective action 
was to recalibrate, and that no samples were affected as none were analyzed prior 
to calibration. 

2. Corrective Actions Taken bv Sunervisor--A matrix spike recovery is out-of-control 
and the laboratory supervisor finds this after the samples for the day have been 
analyzed. The supervisor documents that the laboratory blank spiked with surrogates 
or standards was in control and that other sample spikes were in control, therefore, 
no reanalysis of the sample is required. 

3. Corrective Actions at the Receiving Level--The sample container is broken. The 
analyst notes this and documents whether or not more sample is available.. If no 
more sample is available, TRC-EC is notified and the decision documented. 
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13.0 OUALITY ASSURANCE REPORTS TO MANAGEMENT 

13.1 Internal TRC-EC Reports 

The Project QC Coordinator will provide monthly reports of QC activities for the TRC- 

EC QA Officer and QA/QC Manager. These reports detail the results of quality control 

analysis, problems encountered, and any corrective action required. 

All Corrective Action Forms will be submitted to .the TRC-EC QA Officer for initial 

approval of the corrective action planned. A copy will be provided to the appropriate technical 

division manager. All system audit reports will be provided to the Program Manager and 

Project Manager. 

13.2 Laboratory Re-ports 

The laboratory QC Coordinator prepares written quarterly reports on QC activities for 

the laboratory Technical Director and QA Manager. These reports detail the results of QA 

procedures, problems encountered, and any corrective action which may have been required. 

All Corrective Action forms are submitted to the QA Manager for initial approval of the planned 

corrective action, and a copy is provided to the Technical Director. All system audit reports are 

provided to the Technical Director. 

Each data transmittal contains a summary of QA%QC activities; this summary will 

include: 

* Estimates of precision, accuracy and completeness of data; 

l Reports of performance and system audits; 

l Quality problems found; and 

l Corrective actions taken. 

The final data report submitted to TRC-EC by the laboratory will include a summary of 

QA/QC activities during the project. The QC Coordinator and QA Manager will participate in 
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preparing this report. The summary of QA/QC results for the analytical work conductecl for the 

NETC-Newport project will be included in the final RI Report. 

13.3 Renorts to the U.S. Navv Northern Division 

The status of on-going laboratory QA/QC activity will be presented in the project 

progress reports. Monthly progress reports will be sent from the laboratory to the Navy’s 

Engineer-In-Charge and NEESA QA/QC contract representative, as required. The final RI 

report for the project will include a section summarizing the significant findings of all lQA/QC 

laboratory activity. 
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TABLE 1 

CONTAINERS AND PRESERVATION METHODS 
FOR SOIL, SEDIMENT, AND/OR WASTE SAMPLES 

Number 
Containers 
per Sample Sample Container 

Preservation 
Methods”’ 

Analytical 
Method 

Organics 
2 125 ml, wide-mouth glass, 

Teflon -lined cap 
Cool, 4cc CLP sow TCL VOA 

1 l-250 ml, widemouth amber 
glass, Teflon -lined cap 

Cool, 4cc CLP sow 

1 1-125 ml, wide-mouth glass 
Teflon -lined cap 

Cool, 4cc EPA 418.1 Totall%rokum 
Hy&oc&ons 

1 l-250 ml, widemouth amber 
glass, Teflon -lined cap 

Cool, 4oc Mod. EPA 8280 Dio xi& 
Furans 

Inoreanics 

1 2%ml, widsmouth glass, 
Teflon -lined cap 

Cool, 4cc CLP sow Melals and 
Cyanide 

1 1000 ml, widsmouth glass NA ASTMD422-63 Grain Size 

1 500 ml, widemouth glass, 
Teflon-lined cap 

Cool, 4oc SW 9081, 
sw9060, 
EPA 376.3 

Cdin~ 
TOC, Acid 
volatile SulMes 
(AVS) 

VOA = 
TCL = 
BNA = 
PIP = 
CLP sow = 

Volatile Organic Analyses. 
Target Compound Lit. 
Base Neutral and Acid Extractable Analyses. 
Pesticide/PCB Analyses. 
Contract Laboratory Program - Statement of Work. 
Organics - SOW 3/90, revised July 1991. 
Inorganics - SOW 3/90, revised September 1991. 

All samples will be stored in a refrigerated, dark area. 

Metals analyses, except mercury, will be performed by the furnace atomic absorption (As, Pb, Sc, TI) and 
inductively coupled plasma (ICP) atomic emission speetrometric methods. Mercury wiU be analyzed by ,the manual 
cold vapor atomic absorption method. TotaI cyanide wiII be anaIyzed by the manual spectrophotometric method. 



TABLE 2 

CONTAINERS AND PRESERVATION METHODS FOR AQUEOUS SAMPLES 

Number 
Containers 
per Sample@) Sample Container 

Preservation 
Method@) 

Analytical 
Method Compound(s) 

Organics 

2 Cool, 4oc 
HClto pH < 2 

CLP sow TCL-VOA 40 ml, glass, Teflon -lined 
cap 

l-gal, narrow-mouth amber 
glass, Teflon -lined cap 

Cool, 4oc CLP sow TCL-BNA, P/P 1 

Inorr3nics 

1 CLP sow”’ 500 ml, polyethylene Cool, 4oc 
HNO, to 
pH <2 

Metals 

CLP SOW@ Cyanide 1 L, polyethylene Cool, 4oc 
NaOH to pH 
> 12’* 

1 

Cool, 4oc EPA 405.1 

EPA 160.2; 
EPA 9060 

BOD 

TSS, 
TOC 

1 L, polyethylene 

SOOml, polyethylene Cool, 4cc; 
HCL to pH <2 

5OOm1, polyethylene Cool, 4oc 
HaSO, to pH <2 COD 

Hardness 

Chloride. 

EPA 410.2 

EPA 130.2 

EPA 325.2 

lOOmI, polyethykne 

lOOmI, polyethylene 

HNOs to pH <2 

Cool, 4oc 

TCL = Target Compound List. 
VOA = Volatile Organic Analyses. 
BNA = Base Neutral and Acid Extractable Compounds. 
PIP = Pesticides/PCB Analyses. 
CLP SOW = Contract Laboratory Program - Statement of Work. 

Organics - SOW 3190, revised August 1991. 
Inorganics - SOW 3/90, March 1990. 

Q One in 20 organic aqueous samples will be collected in triplicate for matrix spike and matrix spike duplicatfe analyses 
in accordance with CLP protocols; one in 20 inorganic aqueous samples will be collected in duplicate for matrix 
spike analyses. 

(a) All samples will be stored in a refrigerated, dark area. 

(d Metals analyses, except mercury, will be performed by the furnace atomic absorption (As, Pb, Se., Tl) and 
inductively coupled plasma (ICP) atomic emission spectrometric methods. Mercury will be analyzed by the manual 
cold vapor atomic absorption method. Total cyanide will be analyzed by the manual spectrophotometric method. 

(s, Water samples to be analyzed for cyanide will be checked in the field for the presence of chlorine using potassium 
iodide (RI) starch paper. If chlorine is present, 0.6 g ascorbic acid will be added. 



TABLE 3 
j I.. 

HOLDINGS TIMES FOR SOIL, SEDIMENT, AQUEOUS 
AND/OR WASTE SAMPLES 

CLP Holding Tie for Samples 

Parameter Aqueous SoilkdimentiWaste 

TCL Volatile Organic 
Compounds 

10 days from VTSR 10 days from VTSR 

TCL Base Neutral/Acid 
Extractable Compounds 

5 days to extraction 
from VTSR; 40 days 
from extraction 

7 days(‘) extraction 
from VTSR; 40 days 
from extraction 

TCL PesticideIPCB Compounds 5 days to extraction; 7 days”) to 
40 days from extraction extraction; 40 days 

from extraction 

Total Petroleum Hydrocarbons 28 Days@ 28 Days 

TAL Metals and Cyanide 6 months; except Hg - 6 months; except Hg - 
26 days and Cn-12 days 26 days and Cn-12 days 

DioxinstFurans NE NE 

BOD 48 Hours NA 

COD 28 Days NA 

TOC 28 Dayso 

TSS 14 Days NA 

Grain Size NA NE 

Cation Exchange Capacity NA NE 

Acid Volatile Sulfides (AVS) NA NE 

Hardness 6 Months NA 

NE = Not Established; no holding times established according to the CLP SOW or applicable methods. 
NA = Not Applicable. 
VTSR = Verified Time of Sample Receipt. 
(I) = U.S. EPA Region I requirement. 
(3 = If preserved with H$O, or HCL to pH <2. 



TABLE 4 

FIELD QC SAMPLES PER SAMPLING EVENT 
(NEESA GUIDANCE FOR LEVEL D) 

Type of Sample 

Level C 

Metals Organics 

Trip blank (for volatiles only) 

Field blank 

Source water blank 

Field duplicate@ 

Regulatory splits 

NA”’ 1 /cooler 

l/20 samples per matrix or l/day/matrix for all 
analytes, whichever is greater 

l/each source of water 

10% 10% 

AN@’ AN@) 

, NA - Not applicable. 

b AN - As needed. 

c All field duplicates will be submitted as “blind” duplicates for quality control determinations. 



TABLE 5 

TARGET COMPOUND LIST (TCL) VOLATILE 
COMPOUNDS AND DETECTION LIMITS 

Detection Lim.@) 

Volatiles CAS Number 
Water 
(w/l) 

Low Soil/Sediment? 
wk) 

Chloromethane 74-87-3 10 10 
Bromomethaue 74-83-9 10 10 
Vinyl chloride 75-01-4 10 10 
Chloroethane 75-00-3 10 10 
Methylene chloride 75-09-2 10 10 

Acetone 
Carbon disulfide 
1 , 1-Dichloroethene 
1 , 1-Dichloroethane 
1,2-Dichloroethene 

(t-9 

chloroform 
1,2-Dichloroethane 
2-Butanone 
1 , 1 , 1-Trichloroethane 
Carbon tetrachIoride 

Bromodichloromethane 75-27-4 10 10 
1,2-DichIoropropane 78-87-5 10 10 
cis-1,3-Dichloropropene 10061-01-5 10 10 
Trichloroethene 79-01-6 10 10 
Dibromochloromethaue 124-48-1 10 10 

1,1,2-Trichloroethane 
Benzene 
traus-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 

67-64-l 
75-15-o 
75-35-4 
75-35-3 

156-60-5 

67-66-3 10 
107-06-2 10 
78-93-3 10 
71-55-6 , 10 
56-23-5 10 

79-00-5 10 
71-43-2 10 

10061-02-6 10 
75-25-2 10 
108-10-l 10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

TRC 



TABLE 5 

(Continued) 

TARGET COMPOUND LIST (TCL) VOLATILE 
COMPOUNDS AND DETECTION LIMlTS 

Detection Limits(*) 

Volatiles CAS Number 
Water 

h!/l) 

Low Soil/Sefliment’b’ 

o%!/kg) 

2-Hexanone 591-78-6 10 10 
Tetrachloroethene 127-18-4 10 10 
Toluene 108-88-3 10 10 
1,1,2,2-Tetrachloroethane 79-34-5 10 10 
Chlorobenzene 108-90-7 10 10 

Ethyl benzene 100-41-4 10 10 
, ,-..__ Styrene 100-42-5 10 10 

Total xylenes 1330-20-7 10 10 

(4 Detection limits listed for soil/sediment are based on wet weight. The detection limits calculated for 
soil/sediment calculated on dry weight basis will be higher. 

W Medium soil/sediment detection limits for volatile TCL compounds are 120 times the individual low 
soil/sediment detection limits. 

Note: Specific detection limits are highly matrix dependent. The detection limits listed herein are provided 
for guidance and may not always be achievable. 



TABLE 6 

TARGET COMPOUND LIST (TCL) SEMIVOLATILE 
COMPOUNDS AND DETECTION LIMITS 

Detection Limits(‘) 

Semivolatiles CAS Number 
Water 

Wl) 

Phenol 108-95-2 
Bis(2chIoroethyI)ether 111-44-4 
2ChIorophenol 95-57-8 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 

10 
10 
10 
10 
10 

330 
330 
330 
330 
330 

95-50-l 
95-48-7 

108-60-l 
106-44-5 

330 
330 
330 
330 /‘“a, 

1,2-Dichlorobenzene 
2-Methylphenol 
2,2’-oxybis(l-Chloropropane)(c) 
4-Methylphenol 

10 
10 
10 
10 

N-Nitrosodi-n-propylamine 621-64-7 
Hexachloroethane 67-72-l 
Nitrobenzene 98-95-3 
Isophorone 78-59-l 
2-Nitrophenol 88-75-5 

10 
10 
10 
10 
10 

330 
330 
330 
330 
330 

2,4-Dimethylphenol 105-67-g 
Bis(2-chIoroethoxy)methane 111-91-1 
2,4-Dichlorophenol 120-83-2 
1,2,4-Trichlorobenzene 120-82-l 

10 
10 
10 
10 

330 
330 
330 
330 

Naphthalene 
4ChIoroaniIine 
Hexachlorobutadiene 
4-ChIoro-3-methylphenol 

@ara-chIoro-meta-cresol) 
2-MethyInaphthaIene 

9 t-20-3 
106-47-S 
87-68-3 
59-50-7 

10 
10 
10 
10 

330 
3301 
3301 
33ar 

10 91-57-6 330 

Hexachlorocyclopentadiene 77-47-4 10 330 
2,4,6-TrichlorophenoI 88-06-2 10 330 
2,4,5-Trichlorophenol 95-95-4 25 800 
2Chloronaphthalene 91-58-7 10 330 
2-Nitroaniline 88-74-4 25 800 



TABLE 6 

(Continued) 

TARGET COMPOUND LIST (XL) SEMIVOLATILE 
COMPOUNDS AND DETECTION LIMITS 

Detection Limits@ 

Semivolatiles CAS Number 
Water 

6%/l) 

Dimetbylphthalate 
Acenaphthylene 
2,6-Diuitrotoluene 
3-Nitroaniline 
Acenaphthene 

2&Dinitrophenol 51-28-5 25 800 
4-Nitrophenol 100-02-7 25 800 
Dibenzofuran 132-64-9 10 330 
2,4-Dinitrotoluene 121-14-2 10 330 
DiethylphthaIate 84-66-2 10 330 

4-ChIorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-nitrosodiphenylamine 

4-Bromophenyl-phenylether 101-55-3 10 330 
Hexachlorobenzene 118-74-1 10 330 
PentachIorophenol 87-86-5 25 800 
Phenanthrene 85-01-8 10 330 
Anthracene 120-12-7 10 330 

Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 

3,3’-Dichlorobenzidine 

131-11-3 10 330 
208-96-S 10 330 
606-20-2 10 330 
99-09-2 25 800 
83-32-9 10 330 

7005-72-3 10 330 
86-73-7 10 330 

100-01-6 25 800 
534-52-l 25 800 
86-30-6 10 330 

86-74-8 
84-74-2 

206-44-O 
129-00-O 
85-68-7 

91-94-1 

10 
10 
10 
10 
10 

10 

330 
330 
330 
330 
330 

330 



TABLE 6 

(Continued) 

TARGET COMPOUND LIST (TCL) SEMIVOLATILE 
COMPOUNDS AND DETECTION LIMITS 

Detection Limit@) 

Semivolatiles CAS Number 

Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 

Benxo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

56-55-3 
218-01-g 
117-81-7 
117-84-o 
205-99-2 

207-08-g 
50-32-S 
193-39-5 
53-70-3 
191-24-2 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 

Detection limits listed for soil/sediment are based on wet weight. The detection limits calculated for 
soil/sediment calculated on dry weight basis will be higher. 

@9 Medium soil/sediment detection limits for semivolatile TCL compounds with a low detection limit of 330 
ugkg are 10,000 ug/kg; for semivolatiles with a low detection limit of 800 ug/kg, they are 25,000 ug/kg. 

(4 Previously known by the name bis(2-chloroisopropyl)ether. 

Note: Specific detection limits are highly matrix dependent. The detection limits listed herein are provided for 
guidance and may not always be achievable. 



TABLE 7 

TARGET COMPOUND LIST (TCL) PESTICIDES, PCBs, 
AND DETECTION LIMITS 

Detection Limits(‘) 

Pesticides/PCBs CAS Number 
Water 

(w/l) 

Soil/Sediment?) 

ww 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
HeptachIor 

Alchin 
Heptachlor epoxide 
Bndosulfan I 
Dieldrin 
4,4’-DDE 

Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan sulfate 
4,4’-DDT 

Methoxychlor 
Endrin ketone 
Endrin aIdehyde 
alpha-Chlordane 
gamma-Chlordane 

Toxaphene 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 

AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

3 19-84-6 
3 19-85-7 
3 19-86-8 
58-89-9 
76-44-S 

309-00-2 0.05 
1024-57-3 0.05 
959-98-8 0.05 
60-57-l 0.10 
72-55-9 0.10 

72-20-S 
33213-65-9 

72-54-8 
103 1-07-S 

50-29-3 

72-43-5 0.50 
53494-70-5 0.10 
7421-934 0.10 
5103-71-g 0.05 
5103-74-2 0.05 

8001-35-2 5.0 170.0 
12674-1 l-2 1.0 33.0 
11104-28-2 2.0 67.0 
11141-16-5 1.0 33.0 
53469-21-9 1.0 33.0 

12672-29-6 1.0 
11097-69-l 1.0 
11096-82-5 1.0 

0.05 
0.05 
0.05 
0.05 
0.05 

0.10 
0.10 
0.10 
0.10 
0.10 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 

17.0 
3.3 
3.3 
1.7 
1.7 

33.0 
33.0 
33.0 

Detection limits listed for soil/sediment are based on wet weight. The detection limits calculated for 
soil/sediment calculated on dry weight basis will be higher. 

(b) There is no differentiation between the preparation of low and medium soil samples in this method for the 
?analysis of pesticideslaroclors. 

Note: Specific detection limits are highly matrix dependent. The detection limits listed herein are provided for 
guidance and may not always be achievable. 



TABLE 8 

SURROGATE SPIKE RECOVERY RANGE 

Fraction Surrogate Compounds 
Water Soil/Sediment 

96 Recovery R Recovery 

Volatiles Toluene-$ 
Bromofluorobenzene 
1,2-Dichloroethaned, 

Semi-Volatiles Nitrobenzened, 
2-Fluorobiphenyl 
Terphenyld,, 
Phenol-d, 
2-Fluorophenol 
2,4,6-Tribromophenol 
2-Chlorophenold, 
1,2-Dichlorobenzene-d, 

Pesticides Tetrachloro-m-xylene 
DecachIorobiphenyl 

88-l 10 84-138 
86-l 15 59-l 13 
76-l 14 70-121 

35-l 14 23-120 
43-116 30-l 15 
33-141 18-137 
10-110 24-113 
21-110 25-121. 
lo-123 19-12Z! 
33-l 10 (20-130)“’ 
16-110 (20-130)“’ 

(60-150)“’ 
(60-150)” 

(60-150)” 
(60-150)” 

(n) Advisory limits only 

7iRC 



TABLE 9 

MATRIX SPIKE RECOVERY LIMITS 

Fraction Matrix Spike Compound Water(*) Soil/Sediment”) 

VOA 
VOA 
VOA 
VOA 
VOA 

BN 
BN 
BN 
BN 
BN 
BN 

Acid 
Acid 
Acid 
Acid 
Acid 

Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 
Pesticide 

1,l -Dichloroethene 61-145 59-172 
Trichloroethene 71-120 62-137 
Chlorobenzene 75-130 60-133 
Toluene 76-125 59-139 
Benzene 76-127 66-142 

1,2,4-Trichlorobenzene 39-98 38-107 
Acenaphthene 46-118 31-137 
2,4-Dinitrotoluene 24-96 28-89 
Pyrene 26-127 35-142 
N-Nitrosodi-n-propylamine 41-116 41-126 
1 ,4-Dichlorobenzene 36-97 28-104 

Pentachlorophenol 
Phenol 
2-Chlorophenol 
4-Chloro-3-methylphenol 
4-Nitrophenol 

9-103 17-109 
12-110 26-90 
27-123 25-102 
23-97 26-103 
lo-80 11-114 

gamma-BHC (Lindane) 56-123 46-127 
Heptachlor 40-131 35-130 
Aldrin 40-120 34-132 
Dieldrin * 52-126 3 l-134 
Endrin 56-121 42-139 
4,4’-DDT 38-127 23-134 

These limits are for advisors vurvoses only. They are not to be used to determine if: a sample 
should be reanalyzed. When sufficient multi-laboratory data are available, standard limits will 
be calculated. 



TABLE 10 

TARGET ANALYTE LIST (TAL) INORGANICS AND 
CONTRACT REQUIRED DETECTION LIMITS (CRDL)” 

Detection Limit 

Element Water (ug/l) Low Soil/Sediment @g/g) 

AlUUlill~ 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
ZiiC 

Cyanide 

200 40 
60 12 
10 2 

200 40 
5 1 
1.5’ 1 

5,ooo l,ooo 
10 2 
50 10 
12d 5 

100 20 
3 1 

5,ooo 1,m 
15 3 
0.05” O.lb 

40 8 
5,o(Jt3 1,ooQ 

5 1 
1’ 2 

5,ooo Loo0 
10 2 
50 10 
20 4 

10 1 

Specific detection limits are highly matrix dependent. The detection limits listed herein are 
provided for guidance and may not always be achievable. Soil/sediment CRDLs are based on 
sample wet weights. Dry weight CRDLs will depend on the moisture content of the individual 
samples. 

b Different aliquot. 

c Obtain CRDL by using Graphite Furnace Atomic Absorption (AA). 

d Obtain CRDL by using InduS]SxoSSSxJS‘xctively,Coupled Plasma (ICP). 

0 Obtain CRDL by using Cold Vapor Atomic Absorption (AA). 



TABLE 11 

LABORATORY QUALITY CONTROL ANALYSES 

Analysis type Frequency”’ Control 

Oreatlic analvses 

Blank 

LCS and/or spiked blank 

Duplicate 

Matrix spike 

Matrix spike duplicate 

1 Surrogate compounds 

1 96 recovery, analytes o:F interest 

2 RPD 

1 96 recovery of target analyte(s) 

1 RPD and R recovery 

Inorganic Analvses 

Blank 

LCS and/or spiked blank 

Duplicate 

Matrix spike 

1 No contamination 

1 92 recovej, analytes of interest 

1 RPD 

1 % recovery of target analyte(s) 

Frequency is based on a batch of 20 samples or less of a similar matrix or whenever samples are extracted, whichever 
is more frequent. 

LCS = Laboratory Control Sample 

RPD = Relative Percent Difference 
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1. INTRODUCTION 

The Installation Restoration Program (IRP) identifies and evaluates 
past hazardous material disposal sites in order to control the migration 
of hazardous contaminants. The program also controls hazards that may 
result from these past disposal operations. The IRP has the following 
phases: Preliminary Assessment/Records Search, Site Inspection/Remedial 
Investigation, Technical Base Development, Feasibility Study, and imple- 
mentation of selected alternatives for remediation. During any of these 
phases, analysis of soil, Water, and waste samples may be performed. 
The Navy program for the IRP includes performing field investigations 
and analysis of samples. The purpose of this document is to specify the 
requirements for the control of the accuracy, precision, and completeness 
of the samples, and data from the point of colltction through reporting. 
Because every instanct and concern may not be addressed in this document, 
contractors are encouraged to discuss any questions with the Navy engineer 
in charge (EIC) or the appropriate Naval Energy and Environmental Support 
Activity (NEESA) contract reprtsentativt (NCR). 

1.1 SCOPE 

Laboratorits performing studits in support of the IRP are required 
to obtain Navy approval prior to beginning field studits or analyses of 
samples and to maintain that approvtd status throughout the site charac- 
terization. The laboratory approval is sptcific to a particular study 
for a givtn site and Stattment of Work (SOW). The Navy Reiquirements 
document providts guidance to the laboratorits on obtaining and main- 
taining approval. Should more than one laboratory be involvtd in the 
analysis of samplts from a single sitt, tach laboratory performing analysis 
must be approved and,must comply with the quality control (QC) rtquire- 
ments. These objectives* and requirtments conform, in gtneral, with the 
U.S. Environmental Protection Agency Federal Register, November 29, 1983 
(p. 53937 or 40 CFR 7921, the Food and Drug Administration Federal 
Register, Dectmbtr 22, 1978 (p. 59986 or 21 CFR 58), the Quality 
Assurance Program Requirements for Nuclear Facilities, ANSI/AWE NQA-1, 
1986 cd., and tht Interim Guidelines and Preparing Quality Assurance 
Project Plans (U.S. EPA, EPA-600/4-83-004, QAMS-005/80). 

Each laboratory is rtquirtd to submit a Laboratory Analysis Quality 
Assurance (QA) Plan. Each tnginetring contractor must submit a site work 
plan as part of the approval proctss. The laboratory's QA plan and the 
site work plan art tmphasized, sinct tht conttnt of thost plans and the 
laboratory's strict adhtrtnct to it art tsstntial for obtaining and 
maintaining Navy approval. Certain basic requirements are stressed--a 
laboratory QA coordinator (LQAC), tht ust of acctpttd analytical mtthods, 
careful documentation of chain of custody (COC), corrtctive action policy, 
and use of control charts. Tht laboratory-approval proctss and subsequent 
laboratory reporting requirtmtnts provide the mechanism for verifying 
that a laboratory is adhering to its QA and.work plan. 

1 



2 

Currently, most IRP studies do not include analysis of air, plant, 
or tissue samples. Future revisions that will include more discussion 
as to available methods for biota and air are planned. If questions on 
these methods arise, the NCR may be consulted at the Martin Marietta 
Energy Systems, Inc., Analytical Chemistry Department at the Oak Ridge 
Gaseous Diffusion Plant. Where Environmental Protection Agency (EPA) 
methods are not available for biota, methods from other agencies and 
published methods which have undergone method validation by the laboratory 
requesting approval must be used. On occasion, when methods are required 
for biota and no EPA method is available, the proposed method must be 

submitted to the NCR for approval. 

1.2 APPROACH 

The approach reflected in this document is one of outlining require- 
ments and allowing the laboratories, principally through their QA plans, 
to detail their approach to meeting these requirements. For example, 
with the exception of the laboratory control sample program, see Sect. 4.4, 
the discussion of QC procedures includes a requirement that warning and 
action limits be set but allows each laboratory to describe its procedures 
for establishing such limits. The specific organization and presentation 
of the laboratory plan are left largely to the discretion of the labora- 
tory, although certain areas must be addressed. 

In order for the above approach to work, emphasis must be placed on 
effective communication between the laboratory, the Navy EIC, the NCR, 
and the engineering subcontractor. All documents must be concise, well 
organized, and free of jargon that might hinder constructive review and 
evaluation. 

1.3 LEVELS OF QC . 

Data quality objectives (DQOs) are requirements needed to support 
decisions relative to the various stages of remedial actions. Throughout 
the project planning process, DQOs arc supplied through qualitative and 
quantitative statements. They are specified in such documents as sampling 
plans, work plans and QA plans. Five general levels of analytical options 
to support data collection are identified by Comprehensive Environmental 
Response, Compensation and Liability Act (CERCU). The Navy has adopted _ 
three of the analytical levels as QC requirements. They are C, D, and 
E, which correlate with Levels 3, 4, and 5 described in Data Quality 
Objectives for Remedial Response Activities Development Process by the 
EPA. These levels are based on the type of site to be investigated, the 
level of accuracy and precision required and the intended use of the data. 
The level of QC required at the site will be decided by the Navy EIC. 
Analytical requirements for the remaining two levels have not been defined. 
Table 1.1 outlines the basic QC requirements at each level. The laboratory 
method requirements for each level of QC are outlined in Sect. 7. 

Rl-8/88 



Table 1.1. Overall plan for DC based on type of site 

DQO Type of 
levels' Site Qc Requlrements 

3 Major 
Non-HP1 
level C 

PE 
sample 

4 NPl PE 
l level 0 sanpl e 

S WOWlll 

level E 
PE 
sample 

Laboratory' QA Plan 
audft revlen 

Laboratory' QA Plan 
audlt revten 

laboratory' DA Plan 
audlt revlew 

Use EPA- 
approved 
method' 

Monthly 
revlew 

Use CLP Monthly 
procedures revlen 

Use EPA- Monthly 
approved revlen 
methods.' 
Non-EPA 
methods for 
tlssue and 
exploslves. 

10% field 
duplicates 

10% fleld 
duplliates 

5% Field 
dupltcates 

Revlen of 
flnal data 

CLP 
valldatlon 

Revlew of 
flnal data 

w 

*DC crlterla for Opo levels 1 and 2 has not been deflned. 
*All laboratory audlts ~111 be performed by the NCR. 
'Includes methods from SW 846, Amerclan Society for festlng Materials, and Federal Register. 

ClP 0 Contract laboratory protocol 
PE - Performance evaluatlon samples 
DQD l Data quality objective 

RI-8168 
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1.3.1 Level C QC 

A site requiring Level C QC would be a site near a populated area, 
not on the NPL, and not likely to be undergoing litigation. The Level C 
QC includes review and approval of the laboratory QA and the site work 
plan. The laboratory must successfully analyze a performance sample, 
undergo an audit, correct deficiencies found during the audit, and provide 
MPRs on QA. The laboratory that perfoms Level C QC must have passed. _ 
the performance sample furnished by the Superfund CLP in the past year. 
The laboratory does not need to be receiving CLP bid lots of samples. 

Level C allows the use of non-CLP methods but requires that the 
methods be accepted EPA methods listed in Tables 7.1 through 7.5. All 
methods used must be EPA methods or be equivalent to EPA methods. Further 
discussion about these methods is presented in Sect. 7. The laboratory 
must successfully analyze a performance sample, undergo an audit, correct 
deficiencies found during the audit, and provide MPRs on QA. These audits 
will be administered and evaluated by the NCR. The Navy audit and per- 
formance sample are required in addition to any specified by the EPA 

Superfund Program. 

1.3.2 Level D QC 

Level D QC is to be used for sites that are on or about to be on 
the National Priorities List (NPL). These sites are typically near 
populated areas and are likely to undergo litigation. Level D QC includes 
review and approval of the laboratory QA plan, the site work plan, and 
the field QA plan. The laboratory must successfully analyze a performance 
sample, undergo an audit, correct deficiencies found during the audit, 
and provide monthly progress reports (MPRs) on QA. These activities will 
be administered and evaluated by the NCR. This audit and the analysis 
performance sample are in addition to those related to the EPA Superfund 
Program. The laboratory that performs Level D QC must have passed the 
performance sample furnished through the Superfund Contract Laboratory 
Protocol. (CLP) and must be able to generate the CLP deliverables. For a 
Level D site, the CLP methods are used and the CLP data package generated. 
The Navy audit and performance sample are required in addition to any 
specified by the EPA Superfund Program. 

1.3.3 Level E QC 

A site requiring Level E QC will be located away from zpopulated 
area, will not be an NPL site, and will have a low probability of liti- 
gation. Level E QC includes review and approval of the laboratory QA 
plan and the site work plan. The laboratory must successfully analyze a 
performance sample, undergo an audit, correct deficiencies found during 
the audit, and provide MPRs on QA. For Level E, the laboratory is not 
required to have passed a CLP performance sample. Level E allows the 
use of non-CLP methods but requires that,the methods be accepted EPA 
methods listed in Tables 7.1 through 7.5. All methods used must be EPA 
or equivalent. Further discussion about these methods is presented in 

Rl-8/88 
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Sect. 7. Level E QC is also appropriate for analysis of the contents of 
underground storage tanks where the samples are primarily pure product 
or waste. 

1.4 ROLES AND RESPONSIBILITIES 

As indicated in Fig. 1.1, the organizations involved are NEESA, the 
Navy Engineering Field Division (EFD), and the subcontractors. Each 
organization has multiple tasks and groups that support the project. 
Fig. 1.1 includes the structure of the organization related to the IRP 
process. A brief description of the key roles and responsibilities is 
listed. 

1. Navy Energy and Environmental Support Activity 

NEESA is responsible for ensuring that the quality of laboratory 
analyses performed during the various phases of the IRP is acceptable. 
NEESA is also responsible for managing the NCR. 

2: Engineering Field Division 

The EIC at the EFD provides the site information and history, provides 
logistical assistance, specifies the site requires investigation and 
reviews results and recommendations. 

3. Engineer in Charge 

The EIC is responsible for coordinating procurement, finance, and 
reporting; for ensuring that all documents are reviewed by the NCR; 
for communicating comments from the NCR and other technical reviewers 
to the subcontractors; and for ensuring that the subcontractors 
address all the comments submitted and take appropriate corrective 
actions. 

4. NEESA Contract Representative 

The NCR is responsiblt for tnsuring that tach project has appropriate 
overall QA. The NCR revitws laboratory QA plans, work pl.ans, sub- 
mits performance samplt data, provides f itld and laboratory audits, 
and reviews data from tht site. Tht questions from subcontractors 
and tht EIC regarding specific field and laboratory QC practices art 
directed to the NCR. Tht NCR also provides tvaluation of rtferte 
samples. 

5. Engineering Subcontractor 

Each project has an tnginetring subcontractor that sptcializts in 
setting up tht sampling for IRP studits, tvaluating the hydrology 
and geology of a site, assessing risks of contamination, and dtsigning 
and implementing cltan-up ttchniquts., Each engineering firm is 
required to have a laboratory available to perform samplt analysis. 
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The engineering firm also employs drillers and other personnel to 
perform IRP tasks. The engineering firm submits a site-specific 
work plan. 

6. Analytical Laboratory 

The analytical laboratory is tmploytd by the engineering firm and 
must adhere to the laboratory requirements in this document. The 
laboratory is rtquirtd to prepare and submit a laboratory QA plan, 
to analyze and submit the results of proficiency testing, tlo submit 
to an on-site insptction, and to correct any deficiencies cited during 
inspection by the NCR. The laboratories are required to idfentify a 
LQAC responsiblt for overall QA. The LQAC must not be responsible 
for schedule, costs, or personnel other than QA assistants. It is 
preferred that the LQAC report to the laboratory director. 'The LQAC 
must have the authority to stop work on projects if QC problems arise 
which affect the quality of the data produced. 
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2. APPROVAL PROCESS 

Prior to beginning any field studies or analysis of sample:; from the 
field, contract laboratories will be required to receive Navy approval. 
This section describes the laboratory approval process in terms of the 
activities and documentation required of participants in the process. 

. 2.1 OVERVIEW 

Laboratory approval is necessary to l nsurt that contract laboratories 
meet the minimum requirements for a QC program that facilitates the 
generation of data of dtfensiblt accuracy and precision. Sptcif ic 
objectives of the approval process art as follows: 

. to communicate Navy’s QC requirements to the laboratories, 

. to verify that such rtquirtmtnts art being met by each laboratory 
prior to analysis of Navy field samplts, 

. to tstablish plans for maintaining the QC program while work is being 
done for the Navy, and 

l to tnsurt that proper communication and planning have been done between 
the tngintering subcontractor and the laboratory prior to the labora- 
tory receiving samplts. 

The above objtctivts will be met through an approval proctss that 
includes the following eltmtnts: 

l proficiency testing through analysis of performanct samples, 

0 laboratory inspection and audit, 

. reviewing laboratory QA plans, 

. reviewing sitt-specific QC plans, and 

l reviewing of sampling plans including QC proctdurts. 

Tht ovtrall proctss and tht above tltments art described in detail 
in the remainder of this stction. 

2.1.1 The Laboratory Approval Process 

The laboratory approval proctss, as depicttd in Fig. 2*1, begins 
with the engineering subcontractor awarding a contract to the laboratory. 
The engineering subcontractor is responsiblt for supplying a site-specific 
work plan to the NCR. The laboratory and tnginttring contractors art 
required to prepart a site-specific work plan and laboratory QA plan. 
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Fig. 2.1. Approval and Review Process 
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The site-specific work plan shall include a section on QA. This 
section shall either outline the field and laboratory QA or shall reference 
documents which outline the QA procedures. The laboratory shall suc- 
cessfully analyze proficiency samples. The site-specific work plan, QA 
plans, and the results of the proficiency test are submitted to the NCR 
who will evaluate this information. The QA plans, the proficiency test 
results, and a draft work plan shall be received and evaluated, by the 
NCR prior to’ scheduling a laboratory inspection. Based on the results 
of these evaluations and the inspection, the laboratory and engineering 
firm may be required to revise their QA plans, to retest a proficiency 
sample(s), to revise the work plan, or to prepare and implement a correc- 
tive action plan addressing deficitncies.cited during the inspection. 

Approval to begin vork on samples is based on a combination of 
satisfactory QA plans and a site-specific vork plan, satisfactory results 
of proficiency testing , and acceptable laboratory inspection. Approval 
may be granted to perform all or part of the methods required for a 
study. 

2.1.2 Laboratory Reapproval 

If a laboratory is requested to analyze samples from a second site, 
the NCR vi11 evaluate the similarity betvken the analysis from the first 
and the second sites. The past performance of the laboratory and the 
time elapsed from previous sample analysis determine the steps the 
laboratory must follow to be reapproved. If a laboratory has performed 
well in the past, .. if the methods in the first and second work plan are 
similar, and if it has been less than a year since the first approval, 
the engineering contractor may only need to submit the site work plan, 
and work may proceed. If the laboratory’s past performance vais satis- 
factory but it has been longer than a year since a performance sample 
was analyzed, the laboratory must successfully analyze a new performance 
sample. . 

Any changes in personnel or general laboratory QA must be submitted 
to the NCR prior to receiving approval to begin the next site. 

Figure 2.2 shovs a flow diagram of the reapproval process. 
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3. SITE-SPECIFIC Qc REQUIREL?mm 

The following are the requirements for the site-specific QC section 

to be included in the site-specific work plan or to be presented as a 
separate QC document. 

3.1 COl?ENI'S OF SITE-SPECIFIC QC SECI’ION 

1. The laboratory must be identified along with all other subcontractors. 

2. Any pertinent state environmental or EPA federal/regional requirements 
shall be presented. This includes specific procedures or clean-up 
levels. 

3. References must be made to the appropriate corporate or laboratory 
QA plans vhich contain pertinent information. 

4. A discussion of COC and shipping practices must be provided. 

5. Tables of the following shall be included. 

l Analytical methods and numbers of samples of each matrix to be 
collected at each site. 

l List of analytes to be identified and quantitated. 

l List of holding times, preservatives, amount of sample required, 
and container requirements. 

l List of the number, type, and matrix of field and laboratory QC 
samples by site. This includes trip blanks, equipment rinsates, 
field blanks, field duplicates, laboratory method blanks,, labora- 
tory matrix spikes and duplicates. 

l List of sample volume and bottles vs method. 

6. All site-specific field sampling procedures which are not included 
in any corporate QA plan shall be presented. 

7. Decontamination procedures for both drilling and sampling equipment 
shall be described. 

8. Data quality objectives shall be discussed. This shall include pre- 
cision, accuracy, and completeness required for acceptable data. 

3.2 STA'E AND REGION REQUIREMEHIS FORSITEQC~ 

In addition to, or in place of, the requirements in this (document, 
those requirements specific to the state or EPA region applicable to the 
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site shall be considered. Any state- or region-specific requests must 
be addressed in the site work plan. 

3.3 SAMPLING DESIGN 

Every site is unique in its own way. To this end, a sampling 
rationale shall be included with the work plan. The rat ionale should 
define and explain thoroughly the sampling statistics, the equipment 
involved, and anticipating data to be gained by this proposed methodology. 

3.4 PRESERVATIVES 

After samples have been taken, they shall be sent to the laboratory 
for analysis within 24 h after collection to e&we that the most reliable 
and accurate answers will be obtained as a result of the analysis. The 
holding time begins from the date of collection in the field. Preser- 
vatives shall be added in the field. Tables 3.1, 3.2, and 3.3 present 
the holding times, type of containers, and preservatives to be used. A 
table corresponding to each of the three different methods such as those 
from the Federal Register; SW-846 3rd cd.; and CLP is presented. The 
site-specific plan shall outline which preservatives will be used, and 
it shall be based on these tables. Freezing of samples shall not be 
permitted. 

3.5 SAMPLE CONTAINER CLEANING PROCEDURES 

In general, glass bottles with Teflon lids are used for organic 
samples, while polypropylene is used for metals and other inorganics. 

The following specifies th& bottle cleaning required. If precleaned 
bottles are purchased, this must be noted in the work or field QA plan 
and approved by the NCR. If precleaned bottles are used, a certificate 
indicating that the bottles are analyte free must be provided. 

3.5.1 Cleaning Procedure for Glass Bottles 

1. Wash glass bottles, Teflon liners, and caps in hot tap water with 
laboratory-grade nonphosphate detergent. 

2. Rinse three times with tap water. 

3. Rinse with 1:1 nitric acid (metals-grade), American Society for 
Testing Materials (ASTM) Type I deionized water. 

4. Rinse three times with ASTM Type I deionized water. 

5. Rinse with pesticide-grade methylene chloride using 20 mL for l/2-gal 
container and 5 mL for 4- and 8-02 containers. 

6. Oven dry at 125’C. Allow to cool to room temperature in an enclosed 
contaminant-free environment. 
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Table 3.2 Preservative and holding times for the 
contract laboratory protocol 

Parameter Container Preservative 
Holding Time 

Soil Water 

Volatiles Water - 40-r& Cool, 4'C 10 days 10 days 
by gas glass vial with 
chromato- Teflon-lined 
graphyjmass septa 
spectroscopy 
(GC/MS) 

PCBI G, Teflon- 
pesticides lined-lid 

Extractable 
organics 

Metals 

Mercury 

Cyanide 

Soil-glass with 
Teflon-lined 
septa 

G, Teflon 
1 ined-lid 

PP, G 

P,G 0 

P, G 

Cool, 4'C 

Cool, 4'C 

HNOt to pH<2 

HNO, to pH<2 

NaOH to pH~12 
Cool 4'C 
add 0.6 g ascorbic 
acid if residual 
chlorine present 

Chromium VI P, G m-40, to pHtP 

Extract 
within 
10 days, 
analyze 
40 days 

Ext tact 
within 
10 days, 
analyze 
40 days 

6 months 6 months 

26 days 

14 days 

24 h 

Extract 
within 
5 days, 
analyze 
40 days 

Extract 
within 
5 days, 
analyze 
40 days 

26 days 

14 days 

24 h 

7. Place liners in lids and cap containers. 

8. Store in contaminant-free area. (Amber glass containers shall not 
be exposed to sunlight). 

Rl-a/as 



17 

Table 3.3 Preservatives and holding times for 

EPA-document SW-646 (3rd ed.) 

Parameter Container Preservative 
Holding Time 

Soil Water 

Volatiles 
by GCIMS, 
and GC 

14 days Water - 40-mL Cool, 4'C 14 days 
glass vial with 
Teflon-lined 
septa 

Soil-glass with 
Teflon-lined ' 
septa 

PCB/ 
pesticides 

G, Teflon- 
lined lid 

Cool, 4.C Extract 
within 
7 days, 
analyze 
40 days 

Extract 
within 
7 days, 
analyze 
40 days 

Extractable 
organics 

G, Teflon- 
lined lid 

Cool, 1’C Extract 
within 
7 days, 
analyze 
40 days 

Extract 
within 
7 days, 
analyze 
40 days 

Metals 

Mercury 

Cyanide 

P, G 

P, G 

P,G . 

HNOt to pH<2 6 months 

HNOt to pHt2 ,28 days 

NaOH to pH*12 14 days 
Cool 4'C 
add 0.6 g ascorbic 
acid if residual 
chlorine present 

6 months 

28 days 

14 days 

Chromium P, G IWO, to pH<2 24 h 24 h 

3.5.2. Cleaning Procedure for Bottles Used for Volatile Organics 
(40-r& Glass) 

1. Wash glass vials, Teflon-backed septa, Teflon liners, and caps in 
hot tap water using laboratory-grade nonphosphate detergent. 

2. Rinse three times with tap water. 

3. Rinse three times with ASTM Type I deionized water. 

Rl-8/88 
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4. Oven dry vials, septa, and liners at 125’C. 

5. Allow vials, septa, and liners to cool to room temperature in an 
enclosed contaminant-free environment. 

6. Seal 40-mL vials with septa (Teflon side down) and cap. 

7. Store in contaminant-free area. 

3.5.3. Cleaning Procedure for Polyethylene Bottles 

1. Wash polyethylene bottles and caps in hot tap water with laboratory- 
grad nonphosphate detergent. 

2. Rinse with 1:l nitric acid (metals-grade), ASTM deionized water). 

3. Rinse three times with ASTM Type I deionized water. 

4. Invert and air dry in contaminant-free environment. 

3.5.4. All Bottles Should Be 

1. Capped and labeled with sample numbers and packed in cooler or box. 

2. Stored in contaminant-free area. 

3.6 ORGANIZATION AND PERSONNEL 

All management personnel responsible for performing" field sampling 
or analytical work shall be listed along with their job assignment and 
years of experience in performing this type of work. Any education and 
training related to theetasks performed for this project shall also be 
listed. 

3.7 FIELD QC SAMPLES 

Although the number of QC samples changes, the types of field QC 
samples remain the same regardless of the level of QC implemented. 
Table 3.4 lists the percentage of field QC samples per level per sample 
matrix. A sampling event is considered to be from the time the sampling 
personnel arrive at the site until these personnel leave for more than a 
day. An example of two events would occur if sampling personnel went to 
a site for three weeks, drilled borings, and put groundwater wells in 
place. During this visit, soil and water samples were collected. The 
sampling crew left the site for two months, thus concluding the first 
sanipl ing event. The crew later returned to collect another set of 
groundwater samples over a three-day period. The second visit would 
constitute the second sampling event. 

Rl-8/88 
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Table 3.4. Field QC samples per sapling event 

Type of 
Sample 

Level C Level 0 Level II 
Metal Organic Metal Organic Metal Organic 

frlp blank NA' l/cooler NA' l/cooler NA1 
(for volatlles 

only) 

l/cooler 

Equtpment 
rinsate* 

l/day l/day l/day l/day l/day 1 /day 

Field blank l/source/event for all levels and all analytes 

Field 
duplicates' 10% 10% 10% 10% 5% 

Referee 
dupl!cate' 

5% 

%A - Not applicable. 
'Samples are collected daily: houever, only samples from every other 

day are analyzed. Other samples are held and analyzed only if evidence of 
contamination exists. 

'The duplicate must be taken from the same sample which will become 
the laboratory matrlx/splke dupl fcate for organfcs or for the sample used 
as a duplicate in inorganic analysis. 

The following information defines and explains the blanks, duplicates, 
and referee samples. , 

1. Trip Blanks 

Trip blanks are defined as samples which originate from analyte-free 
water taken from the laboratory to the sampling site and returned to 
the laboratory with the volatile organic (VOA) samples. One trip 
blank should accompany each cooler containing VOAs, should be stored 
at the laboratory with the samples, and analyzed by the laboratory. 
Trip blanks are only analyzed for VOAs. 

2. Equipment Rinsatts 

Equipment rinsates are the final analyte-free water rinse :from equip- 
ment cleaning collected daily during a sampling event. Initially, 
samples from every other day should be analyzed. If analytes pertinent 
to the project are found in the rinsate, the remaining samples must 
be analyzed. The results from the blanks will be used to flag or 
assess the levels of analytes in the samples. This comparison is 
made during data validation. The rinsates are analyzed for the same 
parameters as the related samples. 

Rl-8/88 
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3. Field Blanks 

Field blanks consist of the source water used in decontamination and 
steam cleaning. At a minimum, one field blank from each event and 
each source of water must be collected and analyzed for the same 
parameters as the related samples. 

4. Field Duplicatts/Splits 

Duplicatts or splits for soil samples art collected, homogenized, 
and split. All samples exctpt V0As art homogcniztd and split. 
Volatilts art not mixed, but select segments of soil are taktn from 
tht length of tht tort and placed in 40-mL glass vials. Cores may 
be sealed and shipped to the laboratory for subsampling if the proj- 
ect deems this appropriate. The duplicates for water samples should 
be collected simultaneously. Field duplicates should be collected 
at a frequency of 10% per sample matrix for Levels D and C. For 
Level E, the duplicates should be analyzed at a frequency of 5%. 
All the duplicates should bt sent to the primary laboratory respon- 
sible for analysis. Tht same samples used for field duplicates shall 
be split by the laboratory and bt ustd as the laboratory duplicate 
or matrix spikt. This means that for tht duplicate sample, there 
will bt analysts of the normal sample, the field duplicate, and the 
laboratory matrix spike/duplicate. 

5. Reftrtt Duplicates 

Duplicatts/splits shall bt seat to the rtferet QA laboratory if 
regulators (state or region) collect split samplts or if a special 
problem occurs in samplt analysis or colltction. These duplicates/ 
splits are collected and analyztd in addition to tht field duplicates 
mentioned in the previous paragraph. 

3.8 CHAIN OF CUSTODT 

Samples, othtr than thost collecttd for in sftu fitld measurements 
or analysts, art idtntifitd by using a standard samplt label which is 

attached to tht sample container. Tht sample labels art stqutntially 
numbtrtd and art accountablt. Tht following information shall bt includtd 
on the sample labtl. 

1. Sitt name. 
2. Field identification or samplt station number. 
3. Date and time of samplt collection. 
4. Dtsignation of the samplt as a grab or composite. 
5. Type of sample (matrix) and a britf description of tht sampling 

location. 
6. Tht signature of the sampler. 
7. Sample prtstrvation and prtservativt useh. 
a. The general types of analyses to be conducted. 

Ri-alaa 
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If a sample is split with another party, sample labels with identical 
information shall be attached to each of the sample containers. 

The COC record is used to rtcord the custody of samples and shall 
accompany samples at all times. The following information shall be 
supplied to complete the COC record. 

1. Project name. 
2. Signature of samplers. 
3. Sampling station number or samplt number, datt and time of collection, 

grab or composite samplt designation, and a brief description of the 
type of sample and sampling location. 

4. Signaturts of individuals involvtd in sample transfer (i.e., relin- 
quishing and accepting samplts). Individuals receiving the samples 
shall sign, date, and note the time that they received the samples 
on the form. 

5. Matrix. 

Sample analysis rtqutst shttts serve as official communication to 
the laboratory of the particular analyses required for each sample and 
provide further evidence that the COC is complete. 

COC records initiated in the fitld shall be placed in a plastic 
cover and taped to the inside of tht shipping container used for sample 
transport from the field to the laboratory. 

3.9 SHIPPING REQUIREMENTS 

Shipping containers shall bt secured using nylon strapping tape and 
custody seals to tnsurt that samplts havt not been disturbed during 
transport. The custody stals shall be placed on tht containers so they 
cannot bt opened without- breaking tht seal. 

Samplts which must bt ktpt at 4'C shall be shipped in insulated con- 
taintrs with tither frttztr forms or ice. If ict is used, it shall be 
placed in a containtr so that tht water will not fill the cooler as the 
ice melts. The samplts shall bt shipptd within 24 h of collection to 
allow the laboratory to mttt holding timts. Tht Departmtnt of Transpor- 
tation rtgulations shall bt used for packaging, quantities of shipment, 
and the way samples art sent. Each subcontractor rtsponsiblt for sampling 
shall btcomt familiar with the regulations. 

Copits of tht Signtd COC forms shall bt dtlivtrtd with the data 
packagts. Tht originals shall rtmain on file with the contractor or 
with the laboratory. 

3.10 SAMPLE RECEIPT 

Upon receipt, tht laboratory shall sign and keep copits of the air 
bill. The COC shall bt signtd. The temperature of the cooler shall be 

m-a/a8 
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measured and documented. The condition of the samples shall be documented. 
If any breakage or discrepancy arises between COC, sample labels, and 
requested analysis, the sample custodian will notify the engineering 
subcontractor. The pH of incoming samples shall be checked and documented 
upon receipt . Any discrepancy or improper preservation shall be noted 
by the laboratory as an out-of-control event and shall be documented on 
an out-of-control form with the corrective action taken. The out-of - 
control form shall be signed and dated by tht custodian and any other 
person responsible for corrective action. 

m-a/a8 
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4. LABORATORY QA PLAN REQUIREMENTS 

An essential step in the sequence of events leading to Navy approval 
of contract laboratorits is the preparation and acceptance of a QA plan 
for each laboratory. 

The contents and format of an acceptable plan art dtscribed below, 
If the laboratory has a general QA plan in place, this should be sent 
for rtvitw. In this cast, a site-specific QA plan may not be needed. 
Any deviations or additions to the normal laboratory QA should bt docu- 
mented in the site-specific work plan. : 

1.1 PURPOSE AND SCOPE 

The QA plan is a statement of the laboratory's approach to tnsuring 
that quality data art generated from the analysis of Navy samples. In 
the context of laboratory approval, the plan provides a basis for evalu- 
ating a laboratory's QC proctdurts. This tvaluation includes a critical 
review of the plan and verification of the laboratory's adhertnct to the 
plan through inspection. 

4.2 ORGANIZATION AND CONTENTS OF %AN 

The items listed below may be prtstnttd in any order that the 
laboratory desires; howevtr, the list includes the items that are required 
in the QA plan. 

1. 
2. 

3. 

4. 

5. 

6. 

7. 

a. 

9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
ia. 

19. 

Title Page with Provision for Signatures 
Table of Contents 
Organization and Ptrsonntl 
Personnel Training 
Sample-Handling Practices and COC 
Material Procurtment and Control 
Facilities and Equipmtnt 
Equipment Maintenance 
Analytical Procedures 
Calibration 
Limits of Detection 
Analysis of QC Samples and Documentation 
Out-of-Control Events and Corrective Action 
Data Evaluation and Data Rtduction 
Holding Times and Preservatives 

Xnttrnal Laboratory Audits and Approvals from Other Agtncics 
Document Control 
QA Reports to Hanagemtnt 
Accuracy, Precision, and Complttntss 
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1. 

2. 

3. 

4. 

5. 

6. 

7. Facilitits and Equipmtnt 

a. Equipment Maintenance 

Title Page with Provisions for Signature 

A title page with provision of approval signatures and date of revi- 
sion shall be providtd. 

Table of Contents 

A table of contents shall be provided. 

Laboratory Organization and Ptrsonntl 

This section providts an ovtrvitw of the laboratory organization as 
it rtlatts to impltmtntation of the QC program. Tht roles, rtspon- 
sibilitits, and authority of key laboratory personntl art described 
with emphasis on the authority givtn the LQAC with regard to QC 
monitoring, reporting, and corrective action. 

An appendix shall contain a list of all tht personnel, their assign- 
ments and responsibilities, dtgrtes of tducation, and tht years of 
appl-icablt exptritnct. 

Personnel Training 

Tht plan shall address how ptrsonntl are trained in laboratory 
methods, in QC, and in safety policies. 

Sample-Handling Practicts and COC 

This section shall includt tracking of samples through tht labora- 
tory, rectipt of samplts, vtrification of preservation, login of 
samplts, and COC. Samplt storagt and disposal shall also be included. 
Preparation of bottlts and glasswart washing shall also be includtd, 

. 
Material Procurtmtnt and Control 

This section shall includt a dtscription of procedures for purchasing 
materials, quality inspection prior to ust in sample analysis, 
chemical and standard fnvtntorp, solvtnt storage policies, and 
laboratory waste disposal. 

A list of basic tpptr of equipment, pear of purchase, and gtntral 
dtscription of the facility assures that the laboratory is large 
enough to handle the sample load expected and that the equipment is 
capable of performing tht analysis. 

This section shall include gentral information as to who performs 
both major, prtvtntivt, and day-to-day mainttnance and how it is 
documented. 
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9. Analytical Proctdurts 

This section shall contain a list of all procedures that the labora- 
tory offers (by method number and matrix) in the event that future 
work may require analysts not specifitd in the SOW. 

Any method variances must be rtporttd, and any documentation from 
EPA for approvals-of-method variances shall be presented to assure 
that they art known prior to sample analysis. 

The laboratory policy and implementation proctdurts shall emphasize 
that methods art available to the analyst. 

10. Calibration 

This section shall include calibration proctdures by instrument 
type* calibration frtqutncy, reference standards used, calibration 
acceptance criteria, and calibration documentations procedures. 
Calibration applits to both instruments such as gas and liquid 
chromatography, GC/MS, inductively coupled plasma (ICP), atomic 
absorption (AA), infrartd and ultraviolet spectroscopy, and wet 
chemical methods. 

The method for assuring that balancts, refrigerators, and ovens are 
accuratt and how thtst pitcts of equipment art checked must be out- 
lintd. Balancts and ovtns must be chtcktd prior to use. Balances 
must also be chtcktd by an outsidt company annually. 

11. Limits of Dtttction 

The laboratory shall indicate what the typical mtthod-detection 
limits art for water, soil, and any other matrix commonly analyzed 
by the laboratory, with the understanding that this varies with the 
samplt matrix. The proctdurts for dtttrmining the limits of dettc- 
tion for tech typt of method and tht frtqutncy of dettctiion limit 
verification shall bt outlined. 

12. Analysis of QC Samples and Documentation 

This stction shall summarize the QC procedures and documtntation to 
be used in tht day-to-day operation of the laboratory. The dis- 
cussion shall emphasize the following: 

l analysis of fitld, mtthod, and reagent blanks; 

0 analysis of duplicates, spiked samples, spiked laboratory blanks, 
and rtfertnce or control standards such as EPA check standards; 

. 

0 the criteria ustd to establish warning and actdpn limits for the 
above types of QC samples; 

r -.. 
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. documentation and examples of control data and control charts 
(see Sect. 4.4) for explanation of control charts and their usage; 

0 tht frequency of blanks and other QC samples and controls; 

. how the data from tht QC samples art reported and reviewed; 

l who reviews and makes decisions from the QC data; 

l details of how rtquirtmtnts of minimum control program in Stct. 8.2 
will bt mtt; and 

0 vtrification of calibration. 

.3. Out-of-Control Events and Corrective Action 

This section shall contain a definition as to the types of out-of- 
control occurrences, how thtst occurrences are documenttd, and who 
is responsible for correction and documentation. It is recognized 
that several out-of-control events occur. Four examples art given. 

l Observations Corrtcttd at tht Bench - If the calibration of an 
instrument is not linear, the analyst may find this and correct 
it prior to continuing to analyzt samples. Tht laboratory may 
document this and nott that tht corrtctivt action was to rtcali- 
bratt and that no samplts weft afftcttd, as none were analyzed 
prior to calibration. 

0 Corrective Actions Taktn by Supervisor - A matrix spike recovery 

is out of control and the laboratory suptrvisor finds this after 
the samples for tht day havt betn analyzed. The supervisor shall 
docunmnt that the laboratory blank spiked with surrogates or 
standards was in control and that other samplt spikes wtrt in 
control; therefore, no reanalysis of the sample is required. 

l Corrtctivt Actions at tht Rtctiving Level - If the samplt is 
broktn, the analyst may note this and document whtthtr or not 
mort sample is available. If no mort sample is available, the 
customtr shall bt notified and tht decision documtnttd. 

0 Statistical Out-of-Control Evtnts - If a control chart is bting ._ 
monitored and the measurtd parameter excttds the 99X confidence 
limit then explanation shall bt documented as to when the para- 
mtttr txcttdtd statistical limits. 

l Procedures shall be outlined as to what corrective action is 
taktn if an out-of-control event occurs and how it is docu- 
mented and used to improve laboratory performance. Tht docu- 
mentation shall be easily used by all ptrsonntl and shall be, 
part of routint laboratory procedure. 
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l Procedures for assuring that results for samples processed 
during out-of-control conditions art not reported shall be 
outlined. 

l The conditions necessary to reestablish control and criteria 
for assuring the system is operating properly. 

14. Data Evaluation and Data Reduction 

A discussion of data tvolution proctdurts for each analytical method 
as well as for an tntirt data stt thall be included. The process 
of ctrtification of rtvitwtd data shall be outlintd with an txpla- 
nation of how susptct data art flagged if thty art susptct but still 
reporttd. 

15. Holding Times and Preservatives 

The document shall include laboratory policy for mttting holding 
times for samplt analysis and how it is assured that these are met. , 
The sample storage requirtments, holding timts, and preservatives 
specifitd in Tables 3.1, 3.2 and 3.3 are minimal criteria for Navy 
approval. 

16. Internal Laboratory Audits and Approvals from Other Agencies 

A listing of approvals from other agtncits and states gives an 
indication of tht gtneral quality and typt of laboratory txptrience 
the organization has. If the laboratory performs self-audits, the 
frequency and method of documentation shall be outlintd. 

17. Document Control 

The QA plan shall outline tht flow of documents containing COC and 
data. Tht plan shall explain how documents are chtcktd, signed, 
and filed. 

ia. QA Rtports to Management 

The plan shall include tht frtqutncy and information of management 
QA rtports. 

19. Accuracy, Prtcision, and Compltttntss 

The plan shall includt tht laboratory's definition and method of 
evaluating tht precision, accuracy, and compltttntss of measurement 
parameters and of evaluating data sets. 

4.3 CONTROL SAMPLES 

Control samples art thost samples containing known concentrations 
of analytts that art introduced into a run of environmental samples to 
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monitor the performance of the analytical system. Control samples 
involving duplicates, blanks, analytical standards, reference materials, 
and spikes can be used in different phases of the overall analysis from 
sampling through storage, transportation, and preparation to the analyti- 
cal method itself. The choice of types of controls relates to the 

analysis phase(s) to be controlled and the information (e.g., precision, 
accuracy, interferences, recovery) to be developed. 

The QA plan describes generally how and where such control mechanisms 
are used by the laboratory. Control materials may be purchased from 
commercial sources, the National Bureau of Standards, or the EPA. A brief 
description of each control sample (or set of samples) used shall be 
provided in the MPR, subsequent to its introduction, and shall cover the 
following items. 

1. Where the control samples are made. 

2. How they are made. 

3. How many are made and with what frequency. 

4. How they are used. 

l Physically (e.g., placed in the sample tray along with 14 environ- 
mental samples just before the samples enter the processing stream). 

l Analytically (e.g., used to determine the recovery factor of the 
procedures; used to check for interferences). 

5. Frequency of analysis of control sample. 

4.4 CONTROL CHARTS s 

Control charts provide a useful tool in assessing QC efforts and 
improving processes through graphic displays of a parameter(s) and its 
variability over time. The parameter plotted on the chart is usually 
related to control sample testing--e ither directly in terms of con- 
centrations or indirectly in terms of derived information such as means 
of concentrations, ranges of concentrations, percent recovery of spikes, 
relative percent differences based on duplicate results, or slopes of 
least-squares data fits. 

The laboratory should include in its QA plan, as required in 
Sect. 4.2, a brief description of the basic methodology used in control 
charting, covering such considerations as the following. 

1. Verification that the methods are valid and working properly prior 
to beginning control charto. 

2. Number of control samples per run. 

3. Number of runs analyzed. 
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4. Parameters to be plotted against time and the general formulae for 
developing these parameters. 

5. Statistical/mathematical basis for assigning warning and rejection 
limits on the charts in terms of, for example, standard deviation. 

6. Types of shifts, treads, or biases that may typically be revealed by 
these charts. 

4.4.1 Method Blank/Spike Control Program 

Controls are required for only the methods and analytes pertinent 
to the program. The laboratory shall imploy a measurement-control pro- 
gram which, as a minimum, consists of monitoring the results of laboratory 
preparation and analysis of control samples using statistical control 
charts. The basis of this program is to demonstrate that the laboratory 
method for sample preparation and analysis is working properly. This 
minimum program consists of using the laboratory’s distilled and/or 
deionized water and spiking it with known compounds or elements. By 
plotting the results of the method blank spike on control charts, a true 
picture of the actual process of sample analysis is obtained with fewer 
problems from matrix effects and sample nonhomogeneity. This information, 
used in conjunction with matrix spike recoveries, can aid in determining 
whether an out-of-control condition is due to laboratory problems or 
matrix problems. Therefore, oat batch of control material is the spiked 
laboratory blank water. The second batch of control material is a soil 
or sand. This soil can be pulverized and homogenized. If the soil used 
is known to contain some of the analytes of interest, then no1 spiking 
may be required. Additional spiking may be done to an aliquot of control 
soil just prior to sample preparation. The method blank/spike water 
(laboratory water) should be analyzed when water samples are analyzed 
and the method blank/spike soil analyzed alongside soil or waste samples. 

The analytes selected for spiking should be representative of the 
compound class for the organics. It is suggested that the surrogates 
used for volatiles and base/neutral/acids (BNAs) analyses be used as 
control analytes for the GC/MS methqds. At least two pesticides should 
be used when pesticide methods are performed and one polychlorinated 
biphenyl (PCB) when PCBs are analyzed. For wet chemical methods, a 
single spike of an appropriate control for each method may be used. As 

an example for cyanide, a control of sodium cyanide from a source other 
than that used for calibration may be spiked into water and analyzed 
along8ide the Water 86UI3plCS. For the metals, it is suggested. that at 
least three of the metal8 typically analyzed by ICP be monitored and that 
each element analyzed by furnace or flame atomic absorption be monitored. 

4.4.2 Control Sample Quality 

The leboratory QA plan shall describe the steps which will be taken 
to ensure and verify the quality of the two types of control samples of 
Sect. 4.4.1. The QA plan 8hall address the following concerns pertaining 
to the control batches. 
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1. How the batch will be selected. 
2. Shelf life of control batch. 
3. Under what conditions the batch will be stored. 
4. How the batch will be homogenized. 
5. How and when the individual samples will be taken. 
6. How and when the sample will be spiked. 
7. How the batch will be replaced as it is depleted. 
8. How the control charts will be affected by changes in batches. 

The QA plan shall address the following concerns pertaining to the 
spikes. 

1. What compound/element will be used to spike. 
2. How the spike material will be selected. 
3. Target concentration of spiking compound/element. 
4. How long the spike is expected to last. 
5. Under what conditions the spike will be stored. 
6. How the spike will be homogenized. 
7. How and when the individual samples will be taken. 
8. How the spike will be repleced as it is depleted. 
9. How the control charts will be affected by changes in spikes. 

4.4.3 Minimum Statistical Control Charting 

As a minimum, the laboratory shall NII two~control charts for each 
analyte listed in Table 4.1. These charts shall monitor the laboratory 
measurements obtained from individually spiked water samples and indivi- 
dually spiked soil samples. 

Each control chart shall consist of a center line, two warning 
1 imits , and two control limits. The control chart parameters should be 
calculated according to the’ formulae provided in Table 4.2. A minimum 
of 20 points/chart shall be obtained prior to the initial attempt to 
establish the control chart parameters. 

If the laboratory does not have 20 point8 to use in setting control 
chart limits, the recommended EPA recoveries for the method will be used 
until such time a8 20 point8 arc 8ttained. 

4.4.4 Minimum Criteria for an Out-of-Control Condition 

A laboratory process for’ a particular analyte should be considered 
out of statistical control whenever, 8s a minimum, any one of the follow- 
ing conditions is demonstrated by a control chart monitoring that analyte. 

1. Any one point is outside of the control limits. 
2. Any three consecutive points are outside the warning limits. 
3. Any eight consecutive points are on the same side of the centerline. 
4. Any six consecutive points are such that each point is larger 

(smaller) than it8 immediate predecessor. 
5. Any obvious cyclic pattern is seen in the points. 
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Table 4.1. Typical number of 
analyses to be monitored through 

measurement control program 

Number Analyses 

10 Metals by AA and ICP 
1 Mercury 
3 Volatiles 
1 Wet chemicals 
1 PCB 
2 Pesticides 
3 Base-neutrals 
3 Acids 

4.4.5 Reactions to Cut-of-Statistical-Control Conditions on 
Control Samples 

The laboratory QA plan rhall describe the steps which will be taken 
in the occurrence of an out-of-statistical-control conditio:n from the 
control charts of Sect. 4.2.3. The steps should be similar to those 
requested in Sect. 4.6 but shall include those actions releted to the 
quality and stability of the control batches, sampling, spiking, and 
handling of the control samples. 

4.4.6 Administration of the Control Chart8 

The laboratory QA plan shall address the following aspects of admiai- 
stering the control charts of Sect. 4.4.2. 

1. What types of laboraiory activities the control charts will monitor. 
2. How often control samples will be run. 
3. How soon after results are obtained will chart8 be monitored. 
4. Who is responsible for re8ding the charts. 
5. How will changes in people, equipment, processes affect <the charts. 
6. How often and under what circumstances will limits be updated. 

4.4.7 Statistic81 Quality of the Control Chart8 

The formulae for the control chart parameters given by Table 4.2 
sre those commonly accepted and Used. They are based on normally dis- 
tributed measurements and short-term variation. If these b8SeS are 
inappropriate, the charts will not perform a8 desirnd. The charts will 
either falsely signal out-of-control warnings more frequently than usual, 
fail to detect existing out-of-control conditions as often as they 
ordinarily would, or both (for different types of out-of-control states). 
In order to correct any problems due to improperly fitting control charts, 
the 18bOr8tOry may propose alternate methods for setting the control 
chart parameters for those analytes of Table 4.2. All such proposals 
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Table 4.2. Control chart formula for Water and 
Soil Control Batch Program 

Definitions 

Let X1, x2 a Xl, . . . , xa (a>-20) represent the first n time-ordered 
determinations for an analyte of Table 4.2 from either the water or soil 
control batch program. 

Then, define the following: 

si = average - (l/aI(Xl + X2 + . . . + Xn), 
Ri -J Xi - X(i-l)l i - 2,3,...,a 

R2 - average moving range of two successive points, 

- [l/la - 1111 ) X2 - XI 1 + I X3 - x2 I + . 0 . 
+ I xa - X(n-l)l 1 l 

Control Chart Parameter Estimation 

Parameter 

Centerline 

Upper control limit 

Lower control limit 

Upper warning limit 

Lower Warn& limit 

Symbol 

CL 

XL 

LCL 

LWL 

Formula 

X 

i7 + 3R2/dt 

5 - 3R2/da * 

si + 2R2/d2 

ii - 2&/d* 

(da - 1.128, factor from tables for control charting within a = 2) see 
American Society for Quality Control) 

should include data and supportive statistical evidence. Possible 
alternate statistical approaches caa include using nonparametric tech- 
niques, medians instead of averages for the ceaterliacs, idcnt if yiag 
sources of variation, using long-tam variation instead of short-term 
variation in setting limits, and transformations of the data. 

4.4.8 Example of Setting Control Limits 

As aa example of setting control chart paramettrs and a vtry britf 
introduction to iattrpretation of the chart, consider the following: 
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4.5 

A sample is obtained from the batch of control soil which 
has been thoroughly mixed and is stored in a special atmospheri- 
cally controlled location. It is carefully spiked with known 
amounts of the constituents of Table 4.2 and sent to sample 
preparation to be processed with a customer's solid waste 
samples. It is analyzed along with the other samples. I:t is 
subjected to the same types of treatment as the other samples 
in the batch. This scenario is repeated until 20 control 
samples have been analyzed. 

The data are listed in Table 4.3. Also shown art ciilcu- 

lations according to the formulae in Table 4.2. Figure 4.1 
displays the results of the initial attempt at sizing the data 
to the control chart parameters. The point falling above the 
upper control limit was investigated. It was determined that 
the sample had received a double spiking and, thus, was deleted 
from the second iteration calculation of the chart parameters. 
Figure 4.2 shows the second fitting. This fit appears adequate, 
and the chart is approved by the LQAC authority. Had no 
explanation for the high result bten found, the first calcula- 
tions would have been used. The chart would have been placed 
under a probationary condition and its performance monitored 
with guarded caution. 

OUT-OF-CONTROL EVENTS 

The interpretation of control charts can rtveal shifts, trends, 
biases, and conditions where parts of the analytical system are out-of- 
control. The contract laboratory should specify in the QA plan its 
criteria of defining an out-of-control condition related to the different 
zones on a control chart [e.g., data beyond the rejection limits, data 
in the zone(s) between tht rejection and warning limits, and data inside 
the warning limits) and different patttras within thtse zones [e.g., 
number of consecutive data points on oat side of tht mean, number of 
consecutivt data points in the middle zone numbtr of moaotically changing 
data points, obviously repetitive patttrns (Garfield, 1984)J. 

The laboratory shall identify what actions will be taken when the 
warning and/or control limits art txceedtd. Warning conditions may only 
require more frtquent observations of a piece of tquipment, while rejection 
conditions require shutting down an instrument. 

Any incident that dtlays sample processing for a period of time, 
affects holding timts, or delays work by mort than two days should irmne- 
diattly be rtporttd by phone to tht NCR. Tht NCR should be informtd as 
soon as the problem is solved and aa txplaaatioa given as to the corrective 
action taken. An example of this type of tvtnt would bt the breakdown 
of a GC/MS system used for VOAs which could not bt repaired for several 
days. If tht laboratory could not ust anothtr instrument in its labora- 
tory, then provisions for aaothtr approved laboratory to analyze the 
samples would need to be madt. 
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Table 4.3. Data and calculations for control chart example 

Moving 
Order Result range _ 

I X Ix1 - XI - 11 

1 12.25 
2 7.52 
3 12.29 
4 10.04 
5 8.48 
6 10.89 
7 9.57 
8 11.40 
9 9.28 

10 11.66 
11 12.06 
12 8.52 
13 11.14 
14 19.56 
15 10.48 
16 9.12 
17 12.79 
18 10.30 
19 5.54 
20 8.93 

4.73 
4.78 
2.25 
1.56 
2.40 
1.32 
1.83 

. 2.12 
2.39 
0.40 
3.54 
2.62 
8.42 
9.08 
1.35 
3.66 
2.49 
4.76 
3.39 

SUIO 211.82 63.0 

First calculations (Fig. 4.1) 

Average - 211.82f20 - 10.591 
Average moving rangt I 63.09119 = 3.321 

Centerline I 10.591 
Upper control limit - 10.591 + 3 Y 3.321/1.128 = 19.423 
Lower control limit - 10.591 - 3 x 3.321/1.128 - 1.758 
Upper warning limit - 10.591 + 2 x 3.321/1.128 I 16.479 
Lower warning limit I 10.591 - 2 x 3.321/1.128 - 4.703 

. 
Second Ittration after Rtmoving Point 1114 (Fig. 4.2) 

Avtragt - 192.26/19 I 10.119 
Average moving range = 46.26118 - 2.570 

Centerline I 10.119 
Upper control limit = 10.119 + 3 x 2.570/1.128 I 16.954 
Lower control limit I 10.119 - 3 x 2.570/1.128 - 3.284 
Upper warning limit = 10.119 + 2 x 2.570/1.128 I 14.676 
Lower warning limit = 10.119 - 2 x 2.570/1.128 - 5.562 
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Fig. 4.1. Control Chart Example Data and Control Values of Table 4.3 
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Many laboratories use forms to aid in rapidly reporting out-of- 
control events and corrective actions. One way to expedite the more 
routine out-of-control occurrences, which are frequently corrected by 
the analyst prior to running samples, is to list these on a form. For 

instance, a form for the GC/MS laboratory might list events such as con- 
tinuing check standard outside limits, tune not met, and peak areas for 
the internal standard outside criteria. The analyst would (check the 
occurrence, note that the item was corrected prior to sample analysis, 
initial, and date the form. If forms for out-of-control events are made 
specific to the group using these, time can be saved in documenting 
events and corrective actions (see Sect. 4.2 for examples of out-of- 
control events). 

4.6 CORRECTIVE ACTION REPORT 

For out-of-control incidents, it is essential to document the nature 
of the incident and the corrective actions taken to set the system back 
"in control." A corrective action report, to be signed by the laboratory 
director and the LQAC, should be reported in the MPR to the NCF: and dis- 
cuss the following topics. 

1. Where - did the out-of-control incident occur (laboratory name, 
address, telephone number, section name)? 

2. When - did the incident occur? 

- was it corrected? 

3. Who - discovered the out-of-control incident? 

- verified the incident? 
. 

- corrected the problem? 

4. What - was the name of the test? 

- was the disposition of the test or control and/or instrument? 

- was the nature of the corrective action? 

- will be done to prevent the reoccurrence of the problem? 

5. why - did the incident happen (if scientific explanation is 
available)7 

A copy of the subject control charts and other data describing the 
out-of-control conditions should be included in the corrective action 
report. 

All out-of-control incident documentation and copies of the corrective 
action reports sent to the NCR should be 
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1. placed in the laboratory archive record for the sample(s) in question, 

2. placed in the LQAC's file of incidents documentation, and 

3. referenced and briefly described in the MPR. 
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5. PROFICIENCY TESTING 

Prior to beginning analysis of field samples, each laborlatory must 
analyze proficiency samples for chemical substances representative of 
those anticipated in environmental samples. The purpose of proficiency 
testing is to gage each laboratory’s proficiency with samples which are 
designed to mimic field samples. A second benefit of performance samples 
is to provide a known material from a source outside the laboratory which 
can be used to evaluate the laboratory's performance. 

5.1 SUBMITTING THE PROFICIENCY SAMPLES 

Proficiency samples will be provided to the LQAC within ten working 
days of receipt of the site work plan. The samples may be soil or water 
samples or vials of concentrate. The laboratory will be directed as to 
any required sample reconstitution and the analytes to be determined. 
If analyses are to be subcontracted to a second laboratory, appropriate 
proficiency samples must be sent by the NCR to that laboratory as well. 

5.2 RESULTS OF PROFICIENCY SAMPLES 

Results of proficiency sample analysts are to be received by the 
NCR within 20 working days after receipt of the samples. Th,e NCR must 
have the data at least five working days prior to inspection in order to 
properly evaluate the data. If performance samples are to be subcontracted 
to a second laboratory, the data report should be sent directly to the 
primary laboratory by the subcontract laboratory. The entire performance 
data package is then submitted to the NCR. QC data such as blanks, spikes, 
EPA controls, daily calibration check standards, sample chromatograms, 
mass spectra of identifkd compounds and raw absorbance data for metals 
shall be provided. 

5.3 EVALUATION OF PROFICIENCY SAMPLE RESULTS 

The NCR will compare the laboratory's evaluation of proficiency 
sample results to peer group proficiency sample results. 

Performance will always be acceptable if the laboratory result; are 
not statistically different from the peer group rtsults, at 95% confidence, 
and no procedural problems are found during the laboratory inspection. 
For nonacceptable results, the records will be reviewed to determine 
the cause for the nonconformance. The actual limits for a batch of per- 
formance samples will be provided only after the batch is diiscontinued. 
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6. LABORATORY INSPECTION 

The laboratory inspection will occur within 45 days after the labora- 
tory(s) have provided the first edition of the QA plan, the site-specific 
work plan, and the performance sample data. The inspection will be per- 
formed by an experienced chemist from the NCR. The chemist may be 
accompanied by the EIC. 

6.1 PURPOSE OF INSPECTION 

The purpose of laboratory inspection is to verify that the Navy QC 
requirements are being met as reflected by the laboratory’s daily opera- 
tions in adherence to the QC plan received by the NCR. 

6.2 INSPECTION PROCEDVRE 

The laboratory inspection involves four phases. 

1. Overview and Orientation 

The inspector meets with the laboratory management, including the 
laboratory director, the LQAC, and others as the director deems 
appropriate. The objectives of the visit are reviewed and a schedule 
established. The inspector discusses the review of the laboratory’s 
QA/QC plan and the results of the proficiency testing. 

2. Observation, Examination, and Review 

According to the schedule, the inspector does the following. 

l Witnesses performance of specified analytical procedures. 

l Reviews sample handling and storage procedures. The insp,ector 
will follow the trail of the performance samples through the 
laboratory. 

l Examines the QC records including QC manuals, instrument calibra- 
tion and maintenance records, control charts, instrument rua logs, 
sample preparation logs, notebooks used to document analysis, 
corrective action reports for out-of-control events, and perfor- 
mance data generated for other program such as Superfund CLP and 
state drinking water. 

3. Findings 

The inspector conducts an exit interview with the laboratory director, 
the LQAC, and any other laboratory personnel the director deems 
appropriate. The inspector summarizes the findings of the visit and 
details specific deficieacies to be addressed by corrective action. 
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Recommendations regarding corrective action may be provided. A 
written report summarizing the findings is provided to the LQAC, the 
Navy EIC and NCR, and engineering contractor within ten working days 
of the inspection. 

4. Corrective Action (if required) 

Within ten days of receipt of the findings, the laboratory submits to 
the NCR and the EIC a plan to correct the deficiencies identified in 
the inspection. The plan should include for each deficiency, a 
description of the corrective action and a date indicating when the 
action is to be implemented or completed. 

A repeat inspection may be required in instances where the number of 
deficiencies requiring corrective actions are complex. Repeat inspec- 
tions will be scheduled for the earliest possible date after the last 
corrective action plan is received by the NCR. 

The laboratory shall send a follow-up report which supplies infor- 
mation indicating the proof that the plan has been carried out. For 
examp.le, if no control charts exist, then the plan would state that 
these would be in place by a specific date, and the follow-up report 
would contain copies of the control charts, 
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7. ANALYTICAL METHODS 

An analytical method is a series of steps or procedures that must 
be performed to determine the identity end quantity of analyte in a 
sample. The methods to be employed by the Navy-approved laboratory fall 
mainly into two categories-.- those which have been approved by the EPA 
and those which have been developed by the Army. The former refer pri- 
marily to the methods presented in the Federal Register of October 26, 
1984 (49 FR 43234), where the EPA has listed -250 pollutants (pp. 43251- 
43258) or pollutant categories and the method(s) by which each must (by 
virtue of final or final interim ruling st&tus of the methods) be tested. 
The accept= of methods not under either status will be ha,ndled on a 
case-by-case basis among the concerned parties. Non-standard methods 
shall be submitted to the NCR who will discuss the method with Navy and 
EPA personnel prior to use on Navy projects. Other applicable EPA methods 
include the SW-816 methods which are applicable to Resource Conservation 
and Recovery Act sites and the Superfund CLPs which are applicable to 
the CERCLA sites. 

Many of the EPA methods are found in the documentation of other 
organizations (e.g., U.S. Geological Services, ASTM) and are incorporated 
by reference into the regulotioas. Such incorporation involves listing 
the orgaaizat ion, the specific document and its date, the method number 
assigned by the other organization, and perhaps a page number in the 
document of the other organization. Technically speaking, t.o maintain 
the applicability of the regulation, no deviations from the @Liven cita- 
tions are allowed by the EPA, even in cases where an organization (ASTM, 
for example) may have an updated version of the method. However, there 
are instances where EPA regional offices have granted l xceptioas to dif- 
ferent laboratories for the testing of various substances. If a labora- 
tory has such a variance, in writing, from the EPA (either to use a 
different ASTM method, for example, than the one cited in the ktober 26, 
1984 Federal Register or to use Q somewhat modified method, for example, 
than the one cited in the October 26, 1984 Federal Register), a copy of 
the variance (seat to the NCR) may be used to seek Navy approval of the 
different or modif ied method. It must also be showa that the conditions 
for which the variance was issued by the EPA are similar to the expected 
conditions (sampling and handling techniques, environmental matrix, coa- 
ceatratioa range, interferences, etc.) in the IRP. 

It is also recognized that the analyst may have some leewsy resulting 
from the reguletions themselves. For instance, in the October 26, 1984 
Federaf Register, several methods are listed involving GC. Typically, 
in paragraph 8.1.2, these methods allow the analyst “certain options,” 
provided various subsequent QC requirements are met. For example, the 
EPA allows some flexibility in the procedures (and no written permission 
is needed from the EPA) once a sample has been extracted and :placed into 
the instrument. .Oa the other hand, changes in operations prior to this 
instrumental analysis (e.g., preparation, storage) would probably require 
written documentation. 
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The Federal Register of October 26, 1984 (49 FR 43437) also contains 
a proposed ruling where additional substances and methods are listed: 
specifically, some proposed modifications to Tables IC and ID (Tables 7.1 
through 7.5 of this guide) of the previously mentioned final rule. In 
those cases where a substance/method does not appear on one of the earlier 
tables but does occur on one of the proposed listings, the method in the 
proposed listing is recommended by the EPA (Medz, 1985) but without any 
regulatory force. 

For the analytical method to be used in the case of munition-related 
substances, the laboratory should consult the NCR who will forward a 
copy(s) of the appropriate method developed by the Army Toxic and 
Hazardous Materials Agency. 

For biota and air samples, the methods must be evaluated individually 
by the NCR to determine whether they may be used for the work in question. 

A list of references containing methods, statistics, and sampling 
information is supplied in the Bibliography of this document. 

For Level D QC sites, the current CLP methods and documentation must 
be followed. For methods not covered by CLP and for sites requiring 
Level D, the latest edition of SW-846 or other methods listed in Tables 7.1 
through 7.5, may be used. For the Levels C and E sites, CLP methods, 
SW-846 methods, or other methods listed in Tables 7.1 through 7.5 shall 
be used. The exception to the Levels C and E method requirement occurs 
in the volatile and semivolatile area. In any level of QC and for any 
site where volatiles and semivolatiles are analyzed by GC/MS, the current 
CLP methods shall be used. 

7.1 QC REQUI REMENTS FOR THE, LABORATORY 

The following are the minimum QC requirements for the laboratory 

analyses. For Level D QC, the current CLP QC requirements are specified. 
For methods not defined in the CLP, the blank, blank/spike, matrix spike, 
and matrix spike duplicate shall be performed for every 20 samples of 
similar matrix. The batch size for Level D QC is 20 samples. 

In Levels C and E, the optimum batch size is determined by the number 
of samples of similar matrix which can be processed simultaneously through 
the eat ire preparation and analysis process. For example, if 5 samples 
can be extracted and 20 analyzed by the instrument, the batch size is 
5. Once this is determined, it is used with the blank/spike control pro- 
gram in the following manner. 

In Levels C and E, a blank/spike control shall be analyzed with each 
batch and shall be plotted on control charts as described in Sect. 4.4. 
For metals, anions, and other wet chemical analysis, a method blank shall 
also be processed with each batch and shall contain less than the method 
detection limit for compounds of interest. In any method using surrogates 
spiked into the blank, the blank shall serve as both the method blank 
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Table 7.1. List of approved biological test procedures 
(40 CFR, Part 136, July 1, 1987) 

Boom4 
1 c&t*- (-I) nvn*rr w loo ml ............................................ ’ MPN. 5 tlae. 3 (yutmi. u. mmbn n Mm &W l s . swo .... . P 132.. .... . HOC.. ......................................... 

i D 12d.. .... I SC% .................. I... ..................... S-005&77 
2 CoMcm lt.cJf) n u- 01 mKmc nurbcr DC, 100 ml ... UPN. 5 m. 3 84ui10~. i .............................................. ............................ D 132.. .... ..! QOQC ........................................... 
3 warn (m! -, pn ,w ,n, ......... .................................. UPN, 5 MC. 3 OnlutW!. Of, UF ’ WQb 6l.O Of IWO ~WS .................. 1 D 111 ...... t @OBA ................... . i ......................... 

I P 1oQ ...... . 909A.. ................. . ........................ ( 8-0025;77 
. ~,~gnn~10~1)n~~o10110nnc.-~~~~0m~ ..:UpN.5~c.tWm.~~F’~ mcnmnl................................... 1 p iia ...... . soa* ................... . ........................ j 

I D 111 --t m IA-A&]. ... i.. ....................... 
5 F-I ,I,.~,-. -r pw 1~0 ml .................................. ; W’N. 5 ~bc. 3 wmm. UF *a of. pm Q*ml ..................................... I p 139 .... ..! QlOA ................... :_ ........................ . 

, p 13s ........................................................................................................ A Qlos.. ...... . .... ..__........_............’ BOQSS-77 * 
iD $43 .............................. ..“. ................ ..-- ................................................ . SW ........ i .............................. . .......................... 
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Table 7.2. List of approved inorganic test procedures 
(40 CFR, Part 136, July 1, 1987) 

P~trmotrr ~94 Units 

SW% 
EPA MotkoOJ 

Motfd 1979 16th Ed. ASTM USGS’ othbf 

1. 

2. 

3 

5. 

6 

7 

8. 

9 

11. 8romih mg/L Titrimmric. 320.1 

ACldltv. I)# CJCOI 

mg/L 

Attrltmty. 18 C&OS 
ma/L 

Alummum--TotrP 
ma/L 

AntmOny-TOtJl’. 

w/L 

&SbnK-TOrJl’. 

mg/L 

8arwm-Totala. 
mg/L 

8Jrvlliuf?!--fotJ!‘. 

mW. 

Bwhrmical orWwt 
demand (8OOJ. 
me/L 

Boron-Tofd. mg/L 

Ehorommtrtc l w oomr 
Of DhbnOiDhvIJibln 
ona wnf. 305.1 

Elrcrromotr~c or 
colormbmc watt 
10 Dbf 4.5. mJnUJl. 0) 

AutomJrod. 

310.1 

310.2 

DtgoatonJ fdlomd bv 

M dI,M JSDlrJllOn. 202.1 
M iwnrcw. 202.2 
lnducttvbly COUPId 

DlJSrnJ. or 
CoJormotr~c IErdvomo - 

MJnUJf dl$tltiJtlOtl (Jt Obi 

SSIJ. folbwba Dv 

NJULOWJtlOn. 

titrltton. 

Eioorodo. 
AutOmJtd DfWnJtJ Or 

Auiomrfd l IoQroU4 

350.2 417A 
350.2 4178 
350.2 4170 
350.3 417E or F 
350.1 41x 

DlgcstconJ foflomd W 
AA dtrm rspwmon. 
.4A furnrer. or 
lnductwrly couolrd 
DlJWU 

ttn.1 303A 
204.2 304 

DqwtonJ fdlomd bv 
AA QJSJOUS kydrtdo. 

AA furnace. 

Inductnm~ coupld , 

@JSmJ. Of 

CotormetrK (SDDCI 

206.5 
206.3 
206.2 ( 

_ ; 

206.4 

DqesttonJ tdbwod by 
M dtrbct JSOl1JIlOn. 

AA furnace. or 
lnducllwly coupld 
DiJtiTlJ 

208.1 
208.2 

DigeswnJ fdlow*d k 
M dirUl JSPlrJtIOft. 

M furnu~. 

lnducfrnly coupled 

~~JSN. M 

210.1 
210.2 

Cdor~motr~c lrlummonj. - 

DlWtV@d 
Oxygen Deptetion. 405.1 

Colorimctric (curcumin). 212.3 
W bdUCtlH~ hJDl.d 

D~JSflU. 

402t4.r) 01067.82iEI 

4a3 01067-82181 

303c 
304 

3068 

01426.79tAI 1-3520-80 

01426.7SfDl 
01426-79(C) 

3O:E 
304 

30;8 

02972.8UB) I-3062.84 . . 

D2972-84AI l-3060-64 

303c 
304 

303c 
304 

3& 

607 

404A 

D38514UA) 

01246-82(C) 

I- 103G84 
I-2030-84 

33.014J 

I-305 l-84 

200.7’ 

33.0571 
33.057’ 

l-4523-84 
Nor. 6 

tOO.7& 

200.7’ 

f-3084-84 

200.7. 
. 

!-30S5.84 

we 200.7. 

t- 1678.78’ 

I-31 12-M 

33.019r. p.178 

2#).7’ 

I-1 125.84 D.S*l’ 
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Table 7.2. (cant inued) 

Roforonco IMmthod No of Pago) 

Pwrmwrr and Units MMhoa 
EPA 
1979 

std. 
MOWlodS 
10th Ed. ASTM USGS’ orlw 

12 

13 

14 

15 

16 

17. 

18 

19. 

20. 

Cadmcum-ToWa. 
mg/L 

Dqostlon* foilowed by 
M a1r0c1 esvetlon. 213.1 

M furnac8. 213.2 
lnducttwly cwpld 
plBsm& 
VoltrmrtW~. or 
Colorlmrtrtc (Dithitonol. - 

03557.8UA or BI l-3135-84 or 33069’. p.37’ 
l-3136-64 

303AorB 

301 

3li6 .’ 
D3557.84Cl 

200.r 

215.1 303A 0511.6481 I-3152-64 

215.2 3llC 05 11 -WA1 

50715.0.6b 

410.1. 
4% 0.2. or 
410.3 

4104 

6064 01252-83 I-3560-8cor 33.OW.p.l r 
l-3562-84 

325.3 

325.1.or 
325.2 

407A 
4078 

4070 

DS12.81fB) 
0512.81(A) 
0512-81(C) 

I-3561-84 

I-1 183.64 
l-l 184-W 
I-1187-64 
1-2107-64 

330.1 
Strrch rnd pomt dirrct. 330.3 

. 

Beck titrotlon l lthrr 
end pomV*. or 330.2 
DPD.FhS; 310.4 

SDectroDhotomotrrC, DPD. 330.5 
or Electrode. 

4088 
4D6D 
4D8E 

01253-76(A) 
01253.76fB1 
rm 11.3 

0.45 mcoon filtration 
followti by 

M chelrtion-extrection. 218.4 303B I-1 232-84 

l-l 23~84 3071” 

216.1 

216.3 
216.2 

3D3A 

Jo39 
w 

3126 

01687.0401 I-3236-84 33.089 

01667-6444 

I 

2DD.7' 

Crlctum-T01rJ’. 

mg/L 

Dqestlona fotlowed by 
AA eiroct mrDtratlon. 
InduRlwly CWDlOd 
ptasm. or 
Tttrtmrtrtt (EDTA). 

Dissolved Oxy9on 
Dopkrtton with 
nw~krtcon tnhlbttor. 

fitrrmrtrir or. 

Stmtr0~hot0motrc. 
manual or l utometod 

Tltrimctric (silver nitretel 
or (Mercuric nitrrteL or 

Colorlmetrtc. mrnurl or 
Automrted 
(Irrrtcyrmdrl. 

Titrimrtr~c 
Amgerometric direct. 

200.7' 

Carbonaceous bto- 
chemlal oxygen 
demand (CBODJ. 
mg/L*’ 

Chomlerl orvgen 
drmrnd (COD). 
me/L 

Notes 12 or 13 

33.067' 

,>---, 
Chlordr. m9/L 

Chlormo-Total 
resldu~l. mp/L 

Nota 16 

Chromtum VI 
dtssolvrd. me/L 

or ColorimetrK 
(Diphenyicefbezidel. 

Dn9estton’ followed bv 
M direct l Spiretto% 
M chelelion- 
l xtrectton. 
AA furnrtr. 
lnducrively coupled 
pksma. or 
Colonmotr~c 
(D~phenylcrrbddeL 

Digestion’ followed by 
AA direcl aSplr~tlO% 

M fumrce. or 
lnduct~nty CO&&d 

phcmr 

. 

219.1 

218.2 

Chromtum-Toteli 
me/L 

Cobalt-TotalC mg/L 
303A or (I D3558-64A of II 1-3239-M or 9.37’ 

1.324D-04 
304 

’ 200.74 
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Porrmeter rnd Units Method 

Table 7.2. (continued) 

Rohrrncm (Method No or Paget 

Std. 
EPA Memms 
1979 10th Ed. ASTM USGS’ 

21. Cotor. plrtrnum cobalt Calorimetric IADMII. or 
umts or domtnent (Plrtmum coWtl of 
wrrrlet-gth. hue. SpectrophotometriC 
luminance. purtty. 

22. Copoer-TotaP. DqestPna followed hv 
me/L M dirrct 8sptratDn. 

AA furnrer. 
lnducttvely coupled 
p1rrmr. 
CoIonmetrte 
fNeaupromoL or 
(8~cinchomnatol. 

23. Cvantde-Total. 
mg/L 

Msnurl dtrtiilrtron with 
M&l, Idlowed by 

18tnmotrtc. or 
So~rophotomotrtc. 

mrnual or 
Aumruted.” 

24. Cvantda amenable to Mwurl dinillmon wtth 
chlorinuion. rrg/L MQCI? loOowed 8y 

trtrimetric or 
spectrophotomotric 

25. Fluortdr-Tofrl, 
mg/L 

Manual dirttlbtion~ 
loUowed bv 

Eiectrooe. manuol or 
Automated. 

26. GoM-Torrl’. m9/L 

27. Hudmss-Yotrl. (IS 
ClCOI mg/L 

. 

26. Hydrogen ion 

(PHL OH unnr 

29. iridium-Totals. 
me/L 

30. Iron-Total’. mg/L 

Cobrimetric (SPADNS). 
or Automqed 
comphxon. 

, 

Dqestion’ followed bv 
M dtrea l sowumn. or 
M fumua. 

Automrted color~motric, 
Tttrlmrtru (EDT&. or 
CJ PiUS Mg as their 
urbonater. by irtductinb 
coupled plrsmr or AA 
dirm asoirrtion. (Soa 
Puunetm 13 and 33.) 

Electrometric, 
moasuroment. or 
Automated rloarodo. 

Dqertion’ fdbwad bv 
M direct rspwrtion. 01 
M furnace. 

Digestion’ fdIowed by 
M dir%t rspiretion. 
M furnua. 
h?dbmnty ccwpled 

plWn& or 
Cobrimetric 
fPheMnthro(imE 

110.1 
110.2 
110.3 

220.1 

220.2 

335.2 
335.3 

33s. 1 

3402 

m.1 

34D.3 

231.1 303A 
231.2 304 

130.1 
130.2 

150.1 

236.1 303A 
235.2 304 

236-l 
236.2 

fD4D - 

zi - 
I-1250-64 

303A or 8 01668440 or I) t-3270-64 01 
l-3271 -64 

33.069. p.37 

3D4 

3136 01668-b*u) 

200.7’ 

Not. 16 

4128 
412C 

4120 

p.22’ 

02036.621A1 
02036.OtlAI 

I-33-84 

412F 020364218) 

413A 

4136 

413c 

413E 

01179.BolE) 

01779.60(A) 
14327.64 

3146 01:26-6D l-l 338-M 33.062’ 

423 0,293~WA or I) l-1566-W 33.W 

Note 20 

303A 016 01066-64(C or 01 l-3361 -64 
304 

3168 DlD6644Aj - Not. 21 

Notr 17 

33.00s’ 

2oo.r 



49 

Table 7.2. (continued 

Reference IMethod NO. or Psgs) 

EPA 
std. 

Moth- - 
CarDmeter rnd Uncts M0fl-d 1979 16th Ed. ASTM USGS’ Other 

31 K~sidrhl n#rogsn- 
totsi. Isr NI. mp/L 

Dqertlon snd dwllstlon 
follows by 

Tttmlon. 
Nesslsr~rmton. 
Electrods. 
Automsted phensts. 
Semi-sutomstsd block 
6tgorror. or 
Potsnt~ometric. 

351.3 42QaorB 0369s~~~~ - 

361.3 4170 D3590-84At - 
351.3 4178 D36W-BYAI - 
361.3 4lfEorF - 
361.1 l-4661.78’ 

351.2 D3690-6YAl - 
361.4 D369Q-WA1 - 

33.06l’ 

33.089’ 
32 Leed-Total’. q/L DqerttonJ !c-tlowed by 

M dwsct ssptrmton. 
M furnrcs. 
lnductwty Coupled 
pluma. 
Voltrmstry~“. or 
Colorlmetrlc (D~thtzonrl. 

239.1 
239.2 

303A or a 03669.BSA or aI I-339%8r 
3M 

03669-8SlCt 
3166 

242.1 303A .D61 l-W61 I-3447-84 

3188 - 05 1 t -nfA, 

243.1 3034 or I DBSB-M(B or Q 
243.2 301 

1-3464-84 

3198 DBSB-MA) 

303F 03223-80 I-3462-84 

246.1 303c - 
246.2 301 

24s.1 303.A or 6 Dl BBB84C or 0) 
249.2 304 

3216 - 

L D982.71 

4lBC 03667.85fBI 
4lff 03867~Al 

I-3490-84 

I-Jags-a4 

-. 

G4S-bl 
_ . . . 

200.7’ 

33. Magnewm-Total’. 
ma/L 

DtgsstaonJ followsd k 
M men uotrstton. 
lnduatvsly coupled 
plrsmr. or 
Crsvtmstnc 

33.089 

1!DO. 7’ 

34 Msnpsneu-Totsl’. 
rnQ/L 

Dagsstlon’ fdlowsd k 
M dtrea srptrrtton, 
M furnace. 
lnductwsly coupled 
plssms. or 
Color~mstr~c 
(PusulfrtsL or 
fPsr~odst*J 

33.089’ 

2#.7* 

33.126’ 
hlote 22 

33.096’ 36. Mwcuy-Tow’. 
me/L 

36. Molybdenum- 
fowla. me/L 

Cold vroor. mrnusl oi l 246.1 
Automated. 245.2 

Dqsnlor? followed by 
AA Owea rspwstton. 
M furnrce. or 
lnducttvsly C0Upl.d 

glssm8. tOD.7 

37. Nickel-Totsl’. 
mg4 

Dqestion’ followed k 
M dirsct l splrstwt. 
AA furnscs. 
lnduntvsly Coupled 

olsrmr. or 
Colortmetr~c 
~t4sptoxrms). 

Calorimetric (Brucins 
8unJt.l. of 

Nitrsts-mtrrts N minur 
t$t;N&:ee pusmstus 

2W.7 

38. Nitrsts (ss N). mgn 3S%l 33.0635 4190”. 
a.26’ 

39. 2;s.nitrits Ias NL Cadmium reQuction. 
Mmusf 01 
Automrtsd 01 

Autommsd hv6ruin. 

363.3 
353.2 
363.1 

. 
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Table 7.2. (continued) 

Rolrrrnc~ IMWhoO No or Pegoi 

PDfrmmw rfw unm Mathod 
EPA 
1979 

SM. 
Mothada 
16th Ed. ASTM USGS’ 0rR.r 

S~cvaphotomotrtc. 
Monuri or 354.1 
AUtoNIod 
(Diuotwttoni. 

Grmmmnc Imnnm~l. 413.1 

01254-67 Now 24 

I44D-84 

418 

603A 

Combustion or ordrt~on. 415.1 505 02579.65(A or 61 - 

Toul Kpldoht N 
(Pwrmrtrr 31 I menus 
rmmontr N 
fP~trmrtor 4.) 

&cofb~c md moth04 
Aulonutad or 365.1 
Mawr1 smg~r rrrgenk 365.2 
w Manual two rugant 366.3 

426C 
424F 06%82lA) 

I-4601-84 33.1 16¶ 
33.111’ 

D~gosuon’ Mowed bv 
AA dlfrd umrmtwl. w 252.1 
M furnacr. 252.2 

Wintla l&s& 
mad~lcatron). 0I 360.2 
Elmrodo. 360.1 

Dqesrcon’ fdlowed k 
M dwoa rsotrmton. w 253.1 

253.2 

303C 
304 

4218 
4211 

0688-81 ICI !- 1575.78’ 33.028’ 
I- 1576.76’ 

Oil and grrrsa- 
Total roconfrblr. 
mg/L 

Organtc carbon- 
Total fTOCL mg/L 

Orgmc nnrogon 
tar Nl mg/L 

onhoohorohrlr 
(es PI. ma/L 

Osmtum-loWa. 
ma/L 

AA furnac8. 

Oxvgon. dissolved. 
me/L 

P8llrdium--‘lotaP. 
mg/L p.S27’ 

pS28’ 

017834aA w 61 - Not. 26 Manual distiliataon*~ * 
followd h 

Colortmmric WMP) 
mrnurl. w 
Automated**. 

Gas-lquid 
chfom8tographv. 

Pwsulfrt* digostlwl 
fdw wf 

Mmurl w 

Automated anti 
Kd roduacocr. w 
Somi~rutomrtod block 
digcctot. 

Digmion’ folkwnd k 
AA dirut rspirmion. w 

M funm. 

Digestion fdlawed bv 
M dwu! 8spirmlon. 
lnductivoly coupiod 
plWlU 
Flrmr photometric, w 
CocOtltTtOic 

(Cc.bahiMrsto), 

48. ‘Phenok, q/L 

49. PhosDhorW 

420.1 

420.1 
420.2 

365.2 

38S.2 w 
366.3 
366.1 

365.4 

256.1 
256.2 

268.1 

- 

Not. 26 

Not. 27 

33.1111 PhOS~hWUS--fOtd 

mg/L 

424Clttfl 

424F 

424G 

50. 

61. 

OS1 6.82(A) 

33.119 

Platinum-Tot@. 
*g/L 

62. Pot8ssium--totals. 
.mUL I-363D-84 33.103’ 

2OD.r 

30 78” 

322B Dl426.82fAl 
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Table 7.2. (continued) 

Rof~ronc~tMathod No or Pogol 

P8frmorrr and UnrU Method 

EPA 
1979 

sm. 
UoKhus 
16th Ed. ASTM USGS’ ottbm 

t-3750-84 

l-1 750.84 

l-3765-84 

t-3753.84 

D38fS-S4A~ l-3667-84 
2o0.r 

370.1 425C 0859.#I181 f.l?QD-84 

I-27DD-84 

200.7’ 

I-372D-84 33.069. p.37’ 

- I’ 3198’* 

2OO.r 

Dl:28-82W 

1-3735-84 33.107 

200.7. 

01125.82M) bl780-64 33.002’ 

DSlb-atlA~ 33.124’ 
DSlb82lBt ?26C” 

53. 

$4 

Remduo--rotal. 
mp/L 

Gravlmmtrtc, 103.105%. 160.3 209A 

RJJlduo-filtrrrblr. 
me/L 

Grrvtuvomc. 180%. 1601 2098 

RJslduJ-nonflltOr- Grrvimotnc 103.105% 
IDMI. (TSSI. me/L post wrrhtreg of t.S~du.. 

Res~Ouo-JJttloJbf0. Volumrtrtc flmhoff coWI 
me/L or prrvtmrtric. 

Roslaur-volrrllo. 
me/L 

Grrv~mowcc. SWC. 160.4 2060 

DlgesttorG followJd bv 
M etrr~ bsmratron. or 
M furnace. 

160.2 2D6c 

160.5 209E 

265.1 303A 
265.2 3M 

267.1 303A 
267.2 301 

270.2 

27x3 

3w 

3O:E 

272.1 303A or 8 
272.2 304 

273.1 

120.1 

375.1 

375.3 
375.4 

32se 

2D5 

,426A w B 

55 

56. 

67 

56 

59. Rurnenlum--fot81a. 
ma/L 

Dtgosttor? followed bv 
AA ewoa osparrtion. or 
M furnace. 

60 Selenium-Total’. 
me/L 

Dtgestion’ fdlow~d by 
M furnrer. 
Induntvrlv toupbd 
plJsm8. w 
M pareour hydrtdr. 

0.45 micron filtrrtlon 
f0ll0w.d by 

Colortimotric. MJnu8t w 
Automated fh4ole* 
stItcat8~. or 
lnducttvdy touplH 
plJtflU. 

Dagestlona followed W 
AA diron rsptrrt~on. 
M turnrtr. 
Colonm8tr~t 
(D#thlzonJl. or 
Inducrlwly touprti 
plasm*. 

Digestion’ fdlomd bv 
AA diroa rspwmion. 
Induaiwly coupled 
plJrmJ. w 
Flrmr photometric. 

61. SIIIca-0asoIv.d. 
ma/L 

62. Silver-TolaP. 
mg/L 

63. Sodium-lotJl*. 
me/L 

Specific conduct8mJ. Whrrtrtonr bridgl. 
m~cromhoskm at 
25% 

SUlfJfO (IS 503. 
me/L 

AutomJtd edonmmtric 
(barium chlorrnilrtrl 
Grrvimetrk w 
furbtd~mrtrcc. 

64. 

65. 
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Table 7.2. (ccgtinued) 

Rolrronco Wothod No or Pago1 

Metnad 

EPA 
1979 

Std. 
M0thod8 

t 6th Ed. ASTM USGS' Otkor 

66 sdfdr us SL me/L Titr~mrtrlC Itob~nd or 
Colorrm8tr~c Im*tnvI*n0 
bluel. 

67. Sulfitr (81 sod. 

mg/L 

376.1 

376.2 

377.1 

4270 

427C 

428A 01339.8UC) 

66. Sdanrnu. mg/L Color~mrlr~c lmrthylonr 
bluol. 

425.1 6129 02330.6214 

69. TJmoerJturr. et. Thormomrlrlc 170.1 212 

70. fhJtkJm--TOIJt’. 
mg/L 

Drgostlor+ fdlowed bv 
M drrM rsourtron. 
M lurnrco. or 
tnductlvotv coupled 
JlJJmJ 

279.1 303A 
279.2 304 

71. Tm-TouP. mg/L Dlgesrcon~ followed bv 
AA duoa 8sp~rJtion. or 

M furnace. 
282.1 303A 
282.2 301 

72. titanrum-Total*. 
f+lg/L 

Dlgostron’ followed bv 
M eirrcl rsotrarbon. or 
M turnrca. 

283.1 
293.2 

73. 7urbdtay. NTU 180.1 

303c 
304 

214A 01889-81 I-3860-64 

74. VanJdium. 7OlJl’. 
mg/L 

DrgestionJ followed bv 
AA drrect 8sptrJtton. 
M turnace. 
lnductlvelv CouPled 
PlJSmJ. W 

Colortm~rric 
(GJIIY JC~). 

286.1 
296.2 

303c 
304 

3278 03373.6UAl 

I.3840-84 228A= 

Note 31 

200.7. 

l.3650-76’ 

2DD.76 

75. Ziw-TOtJ~J, mO/L Digostronr foilOwed by 
M 6lfJCt JSp:fJtlOn. 
M furnrce, 
Inductively coupled 
plJSm8. W 
Cororrmotrtc 
(OithizomJ or 
(2incon). 

289.1 
289.2 

303A or 8 01691.8UC ar 01 l-390964 33.089J. p.37’ 
301 

200.7. 

328C - 
Nou 32 

‘“Methods for Anrlvsrs of InorgJnic 9ubstJnCrs in Watrr Jnd FlwiJl Sedimenu.” U.S. Dop~rtm~nt of the Interior. U.S. Gootogiol Sunmv, 
Open-Filr Popon 85-495. 1986. unlau oth~mise st8tJd. 

rDfficrJl MethodS of Anrlysls of tho ASaxrarton of OffiCiJl AnrlylicJl ChomiSta” methodS m8nuJl. 14th ed. (1985). 
JFor the detrrmm8tton of total mO1JIs the ,sJmplJ iJ not filtered before procrrring. A dlgJstronp&urr ir rrquired to solubilize SuSpended 
mblbr& bnd lo deStrq posstblr OrgJniC-metal COmplJXeS. fwo di9JSIIOn prOCtiUre$ Jr0 ginnin “Methods for Chemlcbl Anrfvsis Of Water 
and WJstJJ. 1979.” One (58nion 4.1.3). iJ 8 vrgorous digeStion t&q nitric acid. A ku ngorous dig-ion using nitrK JfId hydrochloric JCIdJ 

(Soaron 4.1.4) is profurrd; however. the JnJlyst should br uution~d thti this mild digeStron may not suffice fw bit JJIWIO tvmS. 

PJntCutJf fv. if 8 COkrimetrk pfOCJdure iJ to bJ l mplOved, it ib nec8sury 10 l nJur0 that 818 ~gJn+metblliC bonds be bokJn Jo that the ntJt8f 
iS in i reactive State. In thou situationa the vigorous digostion is to k preforrd lruking CWtJifI put n no tune does the JJmotJ 90 to dWWJJ. 

s8mplos contrmtng large rmounlr of orgJnic m8torialS would also kmfit bv that vigorous digmion. Uso of the grJphit8 furnJC8 trchniauo. 
induatVelv coupled plJsm8. as waif as detrrmmJtions fW artrin l lernJnU such JS 8rHnic. the nob10 mOtJfS. mOrtUy. SOreniUm. Jnd 
titanium rrouirr 8 modified drgestron Jnd an all cans the mothdmm-up should k consulted for JpeCifIt instructton Jrrd/or uutiona 

AGFE: 6 the dIgestion included in one of the other approved nferenus ir diffwon thrn the ti. the EPA prouduro mWt be m 

Dissolnd n~als am defined as thoSe connituonts which will p8u through a 0.45 micron membrane filtJr. Following filtmtion of the UmplJ. 
the rrferenced procodurr for tot81 marts mun be fotfowed. SJmpfe digostcon for diuoJwd met~lr m8y be omtn8d for AA (direcl Jsprrltron W 
9rJohnJ furnJc8) and ICP JMkfJJt provided thr s~mplr Jolution to be rrulyrd meets the fdlowuq nitrrir: 
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Table 7.2. (cent inued) 

a. hm I low COD 1C20) 
b II vlaib+lv trrnmorrnt wtth a turbldltv mrrruremont of 1 NTU or loss. 
c II colorlow with no pwcapl$bIo odor. rnd 
d. 8s of OM Icould ph400 and frw of wtcukto or wm matter lollow~ng rcdtf~crtton 

*fhr full toa of Method 200.7. “lnducttwlr Couplrd Plasma Atomx Em-n Sponromotrlc Mathad for Trace Elrmrnt Anelvr~r of Water l nd 
W~m*.” I# Owen et Amends C of this Pm 136. 

*Manual elstlllatlon :a not ropulrrd II compsrsb~lltv datr on reprrrwttrtm l Niuont umpkr are on comprnyfik to shmvilhat th:rprohmtnm 
alstlllatton stop 18 not -(rcy. h-. mmuel dmlletton *II b, nowed ta rrsotw my cavmwr81u. 

@Ammoma. Autom&tod Elrctrodr Method. lndustrlrl Mothoe Number 370-75 WE. #et# Frbrurq 19. 1376. tuhnfeon AutoAndyur IL 
TOChnlcOn lndurtrml Swam& TUfnOWfi. NY, lofi91. 

‘The rpprovrd m@thoQ II that cttod m “Mothodl for Dotrrmtnrtlon of Inorg~u Subsxrm~ tn Water and Fluwrl tidtmrnts.“USGS TORI. 
Boot 5. Chwttrr Al (19791. 

‘Arnerlcan Natlonrl Standard on Photographtc Procrrrm~ ENlurnts. Apr. L 1976. Arrdabir from ANSI. 1430 Broaahvrr. Now York, NY 
10018. 
***tj~t@Ct~d Anrlytlcal Mathads Approved rod Cltod br the Unttti Strtos Ennronmontrl hotoctton Agency.” Supplomant to the Fiftarnth 
EdItton of .$18rtu8rd M8fhods for th8 Er#mmrrton Of W8rw 8nd W8StOW8f8r (1981). 

The use of normal and dl+frrontlBl pulsr roltrga ramps 10 inerrrrl UMItlVW and r~tution is mrptBbh. , 
v*CJrb~n~~e~~g bt@3wmterl oxygen domone (CBODJ muat not bo confused with the trrdttlonoi 80Cf test which me88uros “tot@1 UOD.“lhr 

roomon of the nttrlflcrtton Inhabitor 1s not I procodurrl option. but must bo IndudoU to report th% : 900~ parameter. ,& dmchrrgor whom 
permtt r.oulres r.mrn9 th# trodmonrl800~ mry not us@ a nnrificttion mhtbitor in Ow prpcoeuro- tar mng the r~ssults. Onw wfmn a 
dtscharg~r’s pormtt spaclfiully states CEOD, 18 rraulred. can the p-armtttoa rrpon data using Rw nitrtfPc8tlon mhlbttor. 

*WC Chrmlcal Oayuen Damand Mathod. OcrrnoQrrphv Intomationol Comrrtlon. St 2 West Lop& P.O. Btax2SBD. Collrg~ Station. TX f7UD. 
‘~ChrmleaI Oxygen Domrnd. Method WDD. Hwh Hrndbook of Witor An&mo. 1979. HBeh Chrmd Comern& P.O. @or 389, Loveland. CO 

80537 
“fh0 bock IitWlon mathoe WIII bs USN (0 rOS01ti COntrOv@rSV. 
“&ton RoseBrch InstNamn Manual. Romdurl Chlorine Eloerroda Mod.1 97.70. 1877. Orion Roseorch IncoroorrtoU 8140 Momonrl Drtrr. 

C8mbfCIpa. MA 02138. 
‘rThr approved math& 18 that cttoe in &8nd8rdh?8thodr for Ihr h8mm8rion of W8r8r end W8rf8wr8r. 14th Edition. IS76. 
*VNJt~onDl Ceuncd of the PIpor Industry for Atr 8nd Stream 1mprOwmWtL /In&J Tuhnrrl kIlOtin 253. kcanbb0r 1971. 
*+Copper. Btioccnchpm8tr Method. Moth& 8506, Haeh Handbook of Watrr Anrlyrts, 1978. Hrch Chrmiul CampanY. P.O. box 399. Lavolrnd 

CD 80537. 

,,. -i . 

‘*Aftbr the manual dlstillrtlon is complrtod. the l utosnal+%or manifolds in EPA M8tho6r 335.3 (wanado) or 420.2 (Ohono!sl ars aimplifid by 
connectlog thr ro-somplo line dlroctly to the aamplor. When ustn9 the mrnitdd sotup shown tn Mothpd 335.3. tha bufhr 6.2 stmuld k 
replacoe with the butfrr 7.6 found in Method 335.2. 

T+vdropen Ion fpH) Automrtre Elwrodr Method. lndustrirl Mrthod Number 37&7SWA, Oaokr 1976. Tochntcctn Auto-Anrlvzor 0. 
Tocnnkon Ind&nal Svstrms. frryrown. NY 10591. 

“Iron. 1.10.Phenanthrolino Moth& Method 8008, 1980. Hach Chomal &mpartv. ?.O. Box 389. Loveland. CO 6D%1. 
%!lang&rr. Parmdat8 Oxieatlon Method. Method 8034. Hach Haneboolr of Wa&wnor Anrlyals. 1979. po908 2-l ‘I3 8nd 2-l 17. Hm 

ChemC81 Comprnv. Lovolrnd. CO 80537. 
Wosrlltr. 0.. Brown. E.. “Methods for Anrlytis of Or9onic Substrncos in Water.” U.S. miuf Sm Tedmipuu of Watrf-Resources 11% 

book 5. ch. A3. PIgO 4 (19721. 
)*Nltrogen. Nltrttr. Method 8507. Hack Chomlul Company. P.O. Box 389. Loveland. CO 80537. 
“Just prior to dtrtdlatton. adjust the r&uric-acid-p?rumd umplr to pH 4 wtth 1 l 0 NrOH. 
“The rpprovod mrthod is th8t Cltrd ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 14thE&xott.ffn t:dOfimOttiC~~8dOtl 

IS conducted at a pY of 10.0 t 0.2. Thr 8pprovod mrthodr YO givrnon po. 576.81 of ths 14th Eemon: Mr!hodSlOAfor dinlllrtion. Method 
5108 for the manual colonmetric prpcdurr. or Method Slk for thr manual ~octrophmpmrtric procedun. . 

1%. F. Ad&son and R. G. Actman. “Dtrrn Dotermination of Elrmonul Phosphorus by G8s-Liquie Chrartogtaphv,’ burti & 
Ch?Om8tOp8phy. vol. 47. No. 3. m 421-426. 1970. 

J@Approved methods for the rnrlyrls of sifvor in industri8f wlst~aton It oomontrrtions of 1 ma/L and rbar uo ine@purto whrrrtitir 
mats JS rn inorgancc halide. Silver halides such as tha bromldr l ne chlordo are re(ltiVOly tnsol~ in rrsgonu Su& da nrtric meld but 8W 
road~ly tolublo In rn aqueous buflor of sodium thiosuffrtr rnd sodium hydroxide to 8 pH of 12. fhorrfprs. for l8volr d lulwr &ova 1 mS& 
20 mL of sample sho~lUkdilutod to 1OOmL byreein94OmL rochof 2 M Na&&andtM N#OH. Strn&trdrti(dk prrglrrdinthrumr 
manner. For Ievols of silver below 1 ma/L the approved mrihod is sattdworY. 

*The approved method II that Crt& in st8nd8fd MIrhods fOr th8 b8min8tiOn of WIl8? 4nd W8Zf8W8r8re 15th Editiorr. 
roTho approved method is that cttod in Sf8tvd8rdhf8~hodt for th8 En8mirt8rion d W8tu and Wanrw8r8r. 13th Edition. 
J’Strvons. H. H.. Ficke. J. F.. and Smoot. G. F, ‘Watrr Tomporatur~nfluentIrl Factors. Field Moasuramont and DBU kewWtWb” U.S. 

Coolo91crl Surw. fochniqurs of WaUr Rosourcrs In~sti98tiom. Sook 1. Chapter 01.1975. 
SrZinc. Zincon Method. Method 8009. H8Ch Handbook Of Wnrr Anrlyri& 1978. ~~90s 2-231 rti2-333. Hach Ch8miul Compsf~. Lonl~n6 

CO 80537. 
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Table 7.3. List of approved test procedures for 

nonpesticide organic compounds 
(40 CFR, Part 136, July 1, 1987) 

I 

( *orupmrrr.. ... 610 ................... ..- .............................. _. ............................... ..- ............................................. I.. .......... I.. .. .1.-..11-- 
2. v.. I ........................ _ ..I.. ................. -. .. .._......._.............................................................~~ ........... -. ..1.-.........-- ...... 610 

3 buonn.. . 603 ....... . ._ ...................... -- ...... ..__...........I-.............-.............-.--.-......-......--................--...---- - ..-. -...- .j 
( w ......... ...“. . .. . .. . .................... . - ........ m3 ... .._ .................... ...” ._...._...................-..............................................-.....- 
5 m ..” __........................-................................................- ......................... -. .... ..“. .... ..I_ ... I .. . .... -. ..... ..-..-. I .. 610 .. ...” . 
6 - ... .............................. ---. ....... . ............... -. ................... . .“. ............. . I.“.._ . ..“. .... I._. ....... I.. .. 602 .._._.-.--.................- 
, - ..................... _. ........................ . . . ....... ...” ... . --. ................ -. ..- ....... I.. ..... ..” . .... . . ..... . ........... I” ..“. ............... ..- .. 
6 -,v i 

..- ._..." . . . . 

.... .._............_ ........ ...“. ....... ..“. ... ..-_.. ................... . ............. .” .. . .... . ......................... . ........... I ..II ......... ...” .., 610 

6 Bruo(a)pym ................... --. ...... ................ 610 .... . ..... . ...... -. ... ..I.......................~.......................~...................~.......................~~ 
,o -o-- ,,,_,,,” ..~~.............._......................~~ .............. .̂ ..... .._........................-...........-...-.....-.-........-.- ..“. ....... 610 
, , -gh,- ............................................ ..-.-...-- .. ...“. ................ .._ .......................... ...” ...... . . ̂ . .... . . ... .“. ... ..-. “...I. 610 
12 ~,-nmul4 

I ^...I..........-....--. .̂ ..- ......... ..- -. ........... 610 ............... .._....- .......................................................................... # 
,, - ckar* I .................... . . .._. .......... .._” ............................ ..-.. .. _ .-.......-.- ...... I.. . ..... . .. . .... . . . . ..... . ... . .... . . . . . ................ . _ 

5 
1, -&#,g- ,,.................... .“. .......................... ..-..-........................--. I .. . ..... ..- -. ... I.. .... ..-....” I........--......- .. 606 

15 6au2.cl%wamorl1 nwrwu ........................................ ..~.......~". .. ..-.-. .̂ ... . ""- ..". ... ..-....-. "._I_. ..---....-..-.I-. . .. 
i 

611 
(6 &g&y&rcj@myq -. .............................................. ..~ .............. ...” ....... ..-.-.............-.....-.-..............- .- -. ......... I.. .. . --. ... .. ($1 ___ 
1, &(2#3+&) 
(6 

prmyul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..................~.........~.~.~. -..̂  ._..........I......._ - -................ I . . . . . _i 
B-m," ,.,._~_.,.,,,,.................~................~..........................~........ - ._.....-............."......-...-......................."-...., 

16 Mm ..... .._......................................~..~ .................................... ..I.. .... . . . ...... . ............ . . ..“. ............. ..I-......-.....--.- ... j 
x). smfl# .. ..~................................................................~~ ....... ...“. .... --. .......... . ... . .......... . ........ . - ...... I. ..-- ... ii: 

2, l .m - .................. ..~..........................~~ ..... ̂. . ......... . ... _........................... ..“. .... ..“. .......... ..“. ........ ..^ 1 ......... 611 
z - l.8,- .......... .._..._ ... ...". ......... .._... . ...". ......... . .... .." .... . . . . . . I -......- .... I ... ..- ..- -. . . .̂  .". ...... I . ..I.. ... .._.I .... ..I 601 
n 4-v . ... ..__.._..................~.~~..................~ ............ ...“. .... - . ................ . . ..... . . ....... . .. . . “. . ...... ..- ....... 1 
2, Qlromnrrr .................................. ..~..............~.........................~ ............ ..- -. ....... . . . . I. .... . ........... .- .. ...“. .......... I.. ........ . ... . cal.~ 
25 oraamu* ...................................................... ..~ ........................... ...“. ........ . . . ................... . ...................................... .......- ... Ml 

26. 2-atmpMny4 -. .................................................................................. ". .......................... ..-.............~-.......................-. da1 

2, -Mm .. ..__........_._." .................................................................... _. ................. ..-.......- ............................................. ...-" ". .. .../ 

26 sfm 1................. _. ................................... .......................... ..~..............~....~.........................~ ... ^. .... ..-.-................. .. "4 

29 2cNaaugMNyrr ......... ............... . . . . ..... ... ................. ..". ...... . ....... . . ...... . ... --."I.. ... . . ..... ..-.........-..* ... -....... ..... -. ... -.- .. 
30 pa- .......................................................................... _. ...... .._...........-...-..................-........................- ....... I.. ........ 

i 

.“. 
J, ‘B MJla.. ..................................... .. . .._......_.._...._._-...-..--.-". ... .............. . . ..." .." . . ..... . . . .. ." . ..I.. ..... 

z ~&$ii&nn 
................. ..................... -. . ..^. ..- ........ I .... ..I.__......--.I.-.............-.............- .... -. ...... . - .... . ... . ....... 
........................................... .......... ..". .... . ..... . ... . ............... . . .......... . .". .............................. . . ..." .- ....... 

3 wmnosram*au~ ........................................................................ ..~ . .." ..__..._I.....................-.-.......- ....... ...". . ..-- .". ..... 
35. (2.7 .................................................................. ". ............................................... .." ..... . ......... .._ ........................ ...! 

36. 1.3.s.m ................................. . ." .. ........... . ........ I ........... ..I..................-...-- ...... ..." . ..". ....... I.. . . ...... . .... "". . ..... .... ( 

37 1.4.Drrua- ..................................................... ..~.....................~.~ ...... I.. ..... ..-.......- .". . .............. . .......... . _. ........... ....... 
3 3.1 .m ................................................................. ". .......... ..-._........--.--.............................-....-.-...-.- ............ 4 
39 mfm ........................................................ ..~............~~ ................................... ...". .............. -. ......... ..I ......... 
40 1.1. wr* ...... . ..... .._................~..............~". .............. .." ..--........-. I.. ..- ....................... - ......... .......... . I .... . ......... .... .." 
., ,&~fw~~m.“. .................. ..-.................-...................-................-..- .. ̂. ....... - - ............. I.. ..................... ..-.-.....- .., 
42 1 .lw ..................... ..~...................~....~.............~~.~..~......~~~~ ......... -.-...I 
4, -.l.z.~ 

............. ..-.-..................--.-.- .......i 

..................................... . .." ............ . . . ............ . . . ........... . .- . I.. . ..". ........... I-. . ..- ........ "." _ ............ . 

44 2.*.DQwmQwpc ... .._.....................- .. ...” .... ......... . ..... _.-......... . ..“. ........ . . . ............ . ...... . .... ..I .- ... -“. ......... . .. .“. ....... 
45 12.Dmw lw ...................................... . . ~ .-.- "-.I.. .. . .... . _._..- .. . -..."." ... . ............... ...... ..-.........-... .. -...-.- -. ...... 
46 -1 .,.w ................. .._- . ..." _..........._._.........-.~...~~~ ....... ..." .-.-- .. -^I I.._ - "-.". .... . 
l , m-1 .,v.. ............... . ..................... . ..... ...” ^................ .. . -.-. ..- .................. ..- ..-“........ -. ...... “...” .” - ....... 
yl OpJvyl pnmut, .............................. ..~..~.......~......~...~.......~.~..~.~...~ 1.“. .. ..... .” ... . . . . .... . ..... -..-... .-. . . .... . ... . ....... 
46 2.rv ............. ..-........ ..... "".......... -. . . . ..... . . . . . -.- -.-.-..." .. -I 

610 
610 
601 

601.642.612 
601.W2.612 
Wl.M2.612 

. . ..-... _ . . ..-............-. 
601 
bD1 
Wl 
601 
Wl 
ml 
601 
Wl 

z 
Yy 

S? E--..-.-“.“...--.- ------ 
56 Flpmhrr........--w--m...-.--- 
59 Fbmmm ._._._.......“.. -...-y-_-m.- 
a-.-..----- 
61 -- .--..- ---. 
62. v. . ..-- 
63 WaucNcmmu, . . . ..^.. . . ..--- 
64 muv(lP~..-..-~"..-..- 
66 -...-.....-.--- 
66 wetr+n OWI . . . . . --- -" 
67. 2~.~...---.-.- --.- 

g=-- * 

70.2--..e~. 
71. cE*b‘omol..-...--..-...-- ..-- 
72. ~-....-wI--." -- 

n v-- 
74. v -- 
75. 22-c -1..- 
76 PfS-tOl6- 
n. x8-1221 . _-_----e--p-- 
76 pcs1232- -I 
A PCSl242-- - 

60 Pa-1246 ---- 1 
61 KSl254..-s-.-m- 
62 Pa-l?a) .-.---. ---- 
a. m.. 

616 
610 
612 
612 
612 
612 
610 
6% 
601 

z 
6% 
w 

z 
667 
a7 
611 
a* 

ii 
ma 
6a 
bQ 

E 

62x1625 610 
625 1625 610 

-624. 1624 I..._ .-.... -. 
'624.9624 ,- 

623.162s 610 
624. 1624 . ..-..-...... 

'62% 1625 as Ma4 3.p. 1; 
625 1625 610 
625.1623 610 
625.1625 610 
625.162s 610 
62s. 1625 610 

. . . . . . . . . . . . . . . . . . . "---"--." .._^.. Nom 3. p 1*. 
Na 6. p. 
s102. 

62s. 1625 ."".""__."_.. 
625.1625 . ..-- 
W.l62s+ . . . . ..-- -I.. - 
625. 1625 ^._. - . ..̂  -.. 
624.1624 ----.. 
624.1624 

t 
pm.---... 

624. 1624 t...-...--.. 
-...m.-.... 

2 :iz t.-..--.._. wa 3. p. OQ. 
625: 1625 ._"_.""._. 
624.1624 

t 

.---..."W. llor 3. p. 130 
624. 1624 ._"........""... 
624.1624 -1~ 
624. 1624 . ..".-.........I Ha 3. p. 1Jo: 

62% 1625 I .-.-..... "".. 
625. 1625 ,-...- ..I..,. 
62% 1625 610 
62s. 1625 610 
624. 1624 *......-.."..... 

624. 625. 1625 ,..--.... 
624. 62s. 1625 ,..-_".... 

625. 1624. 16% ,--....._.. 
625.1625 605 

,...m...- . . . . _._..I . . . . . . -.. . . . . . . . . . 
624. 1624 ,..-- -..... 
624. 1624 ,..--..... 
624. $624 ,_."..."...! 

.--. llo* 3.P. 130. 

624.1624 .- 
6%.16ZS 610 
62s. 1625 610 
626.1625 I -. 
62s.1626, 

'62s. 162s  ̂
62%162s, 
62s. 1625 610 
us.162s -- 
624. 1624 --".. Nm 3.p. 9% 
626.16% -- 
62%16a I 
62s.1625, 
625.162s 
625.1625 r 
626.1626. 

'625.1625 .-. 
’62s. 16% e 

62s.ls2s. 
---. 62% ka 3. P. 4% 
.-w, 62s. )b*3.P.o: 
-- 625. Nau3.p.u; 
.-m 62s. NaD3.P.U 
. ..-- 626. Na3.P.u; 
- 625. Na.3.p.u; 
-----. 625. Na3.p.43; 

626.162S, Ha3.P. lro. 
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Table 7.3. (continued) 

Fw6mmu’ 
I 

, OS* 
Gc I GCIMS ! C(PLC 1 

y. w ! ...... .._ ...................................................................................................................................................................... 610 ; 6%. lC!S ’ 610 j 
u - ................ .._.-..-...- ........ ...“. .............................................................................................................................................. 

I 

E ' 
6%. lQ!5 .................... / 

m - ............................................................................................................................................................................................. 625 W!S 
i -633 , 

610 j 
8, 2J,,.&,y ............................................................................................................................................ .................... 
m ,.,p$j.,w +l.. ........ _ _...._............._ .......................................................................................................................... 

.............................. 
624. l&i!4 ; .................... NOM 3. 0 130. 

m 'I- . ................I ...................................................................................................................................................... WI 
w2 ! 

614, 16i!4 }............" ...... Now 3. p 1 Jo. 
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Table 7.4. (continued > 
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Table 7.5. List of approved radiological test procedures 
(40 CFR, Part 136, July 1, 1987) 
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and blank/spike control. In methods not using surrogates such as metals, 
anions, and wet chemical analysis, a blank and a blank/spike (la,boratory 
control sample) shall be analyzed. For pesticide/PCB methods, scirrogates 
are often used. However, problems have been noted in surrogate recovery 
for the dibutyl chlorinate typically used. ‘For pesticide/PCB analysis, 
a blank and a blank/spike shall be analyzed with each batch as separate 
samples. A pesticide or a PCB shall be used as the spiking compound. 

In Level C, when performing analyses for petroleum hydrocarbons; 
oil and grease; anions such as nitrates, sulfates and chloride; and other 
wet chemical methods, a matrix spike and matrix spike duplicate are 
required for every 20 samples of similar matrix. Similar matrix is 
defined as either soil or water from the same military base. 

All methods specified require calibration. In keeping with the 
method calibration requirements, the following requirements are pztesented. 
For all semivolatile and volatile analysis by E/MS, the current CLP 
calibration method shall be used. The current CLP criteria shall be used 
for frequency of calibration, for the system performance check compounds 
(SPCCs), and for the calibration check compounds (CCCs). 

For other methods, a minimum of three different concentration 
standards for each analyte shall be analyzed for initial calibration. 
Calibration shall be checked every 12 h of operation and prior to sample 
analysis. The laboratory shall use the calibration check acceptance 
criteria specified by the method. The daily calibration acceptance 
criteria to be used for each method shall be documented in the laboratory 
QA plan or in the site-specific QA plan. The initial calibration curve 
shall be plotted and the correlation coefficient and response factors 
evaluated. The laboratory shall indicate in the laboratory QA plan or 
in the site-specific QA plan the acceptance criteria to be used for the 
initial calibration curve. The calibration shall include one standard 
at a concentration at the method detection limits. The calibration 
curve shall bracket all samples in the concentration range. If the 
samples are not within the calibration range, appropriate dilution shall 
be performed to bring the samples into the calibration range. The 
aforementioned calibration requirements shall be used for Levels C and 
E. 

In Level C, a matrix spike and matrix spike duplicate are required 
for volatiles, semivolatiles, and all GC analysis for every ZO samples 
of similar matrix. For metals analysis, a duplicate and a matrix spike 
are required for every 20 samples of similar matrix. 

For all GC methods used in level C QC, second column confirmation 
shall be used for all positive responses for the analytes of interest. 
In Level E, second column confirmation is not required. 

In Level E, no matrix spikes or duplicates are required;; only the 
initial and continuing calibration, method blank, and blank/spike are 
required. 
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7.2 DELIVERABLES 

For Level D QC, a CLP data package shall be delivered. This shall 
include the summary package and the remainder of the package, which 
includes initial and continuing calibration, matrix spikes, matrix spike 
duplicates, blanks, duplicates, surrogate recoveries, chromatograms, 
mass spectra, and absorbance data. For methods which are not defined by 
CLP, the calibration information, method blanks, blank/spikes, the 
chromatograms, absorbance, matrix spikes, and matrix spike duplicates 
shall be reported. The control charts plotted per Sect. 4 associated 
with the blank/spikes shall be presented vith the data. 

For Level C QC, the method blanks, blank/spike, surrogates, matrix 
spikes, matrix spike duplicates, duplicates, and initial and continuing 
calibration data shall be reported. Table 7.6 lists the required 
deliverables. The forms referred to in Table 7.6 are from the current 
CLP for organics and metals/cyanide. The form numbers will be upgraded 
as new revisions occur in the CLP, which require changes in form content 
or numbering. 

In Level E, the only information to be submitted is the sample data, 
method blank data, and the control chart from the blank/spike. 

The deliverables shall be presented to the NCR. The forms shall be 
used when reporting any data la the MPR and in submitting the final data 
package prior to its inclusion in the appendix and summary tables of the 
final report. The final data deliverables shall be presented to the NCR 
at least three weeks prior to issuing the draft of the final report. 

7.3 DATA VALIDATION 

7.3.1 Level D Validation 

At a minimum, the data generated from Level D will be validated per 
the CLP criteria as outlined in the following documents. 

EPA, Hazardous Site Control Division, Laboratory Data Validatfon 
Functional Guidelines for Evaluating Pestfcfdcs/PCB's Analyses, 
R-582-5-5-01, May 28, 1985. 

EPA, Hazardous Site Control Division, Laboratory Data Validation 
Functional Gufdelines for Evaluating Orgenfcs Analyses, 
R-582-5-5-01, Hap 28, 1985. 

EPA, Office of Emergency and Remedial Response, Laboratory Data 
Validation Functional Guidelines for Evaluatfng Inorganics 
Analyses, 1985. 
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Table 7.6. Data set deliverables for Level C QA 

Method requirements Deliverables 

Organics - Method blank spikes with results and Control chart 
control charts. Run with each 
batch of samples processed. 

- Results to be reported on CLP 
Form 1 or spreadsheet per Sect. 9. 
Sample results using CLP data flags. 

Bonn 1 or Sect. 9 
l/Sample chroma- 
tograms/and mass 
spectra 

- Surrogate recovery from samples Form 2 
reported on CLP Form 2. Surrogates 
to be used in volatiles, semivolatiles, 
pesticides/PCB. For volatiles by GC, 
the names of surrogates should be 
changed to reflect the surrogate used. 

- Matrix spike/spike duplicate 1 spike 
and spike duplicate per 20 samples of 
similar matrix reported on Form 3. 

- Method blank reported on CLP Form 4. Form 4 or Sect. 9 

For volatiles by GC, a similar format 
will be used as CLP Form 4 for blanks. 

- GC/MS tuning for volatiles/semi- 
volatiles. Report results on Form 5. 

- Initial calibration data reported on 
Form 6. 

For volatiles by GC, the initial 
calibration data with response factors 
must be reported. 

For pesticidc/PCB data Form 9 must be 
used for calibration data. 

- Continuing calibration GC/HS data 
reported on Form 7. 

For volatiles, GC data, the response 
factors and their percent differences 
from the initial must be reported. 

Internal Standard Area for Volatile8 
and Semivolatiles. 

Form 3 

Form 5 

Form 6 

No Form 

Form 9 

Form 7 

No Form 

Form 8 
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Table 7.6. (continued) 

Method requirements Deliverables 

Organics - For pesticides/PCB data, the CLP Form 9 
(cont'd) must be presented. 

No chromatograms or mass spectra are 
presented for calibration. These data 
should be filed in the laboratory and 
available if problems arise in reviewing/ 

validating the data. The calibration 
information should be available for 
checking during on-site audits. 

Form 9 

- Internal standard area for GC/MS analyses 
CLP Form VIII shall be supplied. 

- Second column confirmation shall be done 
for all GC work when compounds are 
detected above reporting limits. 
Chromatograms of confirmation must be 
provided. 

Chromatograms 

Metals - Level C, requirements 

- Sample results with CLP flagging system 

Deliverables 

CLP Form 1 or 
Sect. 9 

- Initial and continuing calibration 

- Blanks 10X frequency 

CLP Form 2, 
Part 1 only 

Form 3 

- Method blank taken through digestion 
(l/20 samples of same matrix) 

Form 3 or Sect. 9 

- ICP interference check sample Form 4 

- Matrix spike recovery (1 per 20 samples 
of similar matrix) 

Form 5, Part 1 

- Postdigestion spike sample recovery for 
ICP metals. Only done if predigest spike 
recovery exceed CLP limits. 

Form 5, Part 2 
(never used for 
GFAA work) 

- Postdigest spike for GFM Recovery will be 
noted on raw data 

- Duplicates (1 per 20 samples will be 
split and digested as separate 

Form 6 samples 

. 
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Table 7.6. (continued) 

Method requirements Deliverables 

Metals - Method blank spike information will be 
(cont’d) plotted on control chart, one per batch 

of samples processed. 

Control chart 

- Standard addition. The decision process 
outlined in CLP page E-3 will be used to 
determine when standard additions are 
required. 

Form 8 

Holding times Form 10 

Wet 
Chemistry Level C 

- Blank spike l/batch 

- Method Blank l/batch 

Control chart 

Report result 
No f omat 

- Sample results Report result 
No format 

- Matrix spike/spike duplicate or Report result if 
calibration information applicable 

- Calibration check report percent RSD or 
percent difference from initial cali- 
bration 

Report percent 
or percent 
difference 

7.3.2 Level C Data Validation Guidelines 

Listed below are the validation criteria which will be utilized in 
evaluating the analytical data for a Level C QC site. For methods not 
listed here, a similar procedure will be submitted by the prime contrac- 

tor and the laboratory which outlines validation of the holding times, 
initial calibration, continuing calibration, and blank-vs-sample results. 
The validation procedure will be approved by the NCR. 

1. For Petroleum Hydrocarbons (41&.1/SW-3540, EPA 418.1) 

Xolding Times - Holding times are 28 days for water samples which 
are preserved and refrigerated. No holding times are cited for soils. 
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Calibration - Ensure that a three-to-five point curve bracketing the 
sample concentration is performed daily. 

Blanks - A blank should be run with each batch. If the blank concen- 
tration exceeds the reporting limit, the reporting limit shall be 
raised and the data flagged as estimated (W). 

2. Target Compound List (TCL) for VOAs (CLP Methods) 

Holding Times - Samples must be analyzed within the holding times 
specified in Sect. 3 or the data should be marked as estimated (.I). 

GC/MS Tuning - Check that bromofluorobenzene tune is completed each 
12-h shift of operation. Check that it meets the CLP criteria. 
Assure that each sample is associated with a tune. 

Init ial Calibration - The maximum relative standard deviation [(RSD) 
percent RSD] shall not be ,30X for indicted CLP CCC. The maximum 
mean relative response factor (RRF) for SPCC shall be ~0.300 (0.250 
for bromoform). The SPCCs are chloromethane, l,l-dichloroethane, 
bromoform, 1,1,2,2-tetrachloroethane, and chlorobenzene. The CCC 
compounds are vinyl chloride, l,l-dichloroethene, chloroform, 1,2- 
dichloropropane, toluene, and ethylbenzene. 

Continuing Calibration - The minimum response factor for the SPCC 
components for VOAs analyses shill not be *0.300 (0.250 for bromoform). 
The maximum response factor percent deviation for indicated CLP CCC 
components from the mean initial calibration response factor shall 
not exceed 25X. If these criteria are exceeded, a new calibration 
for the compound shall be employed. 

Blank/Spike Control Samples - Any control sample which exceeds the 
internal QC limits set by the laboratory for a given sample matrix 
shall require all data from the associated batch of samples to be 
closely inspected. If no analytical problems are found, the data 
analyzed with the out-of-control point shall be discussed in the QC 
section of the MPR and final report. If problems are found in the 
analytical data, the samples associated with the batch shall be 
reanalyzed and the data from reanalysis reported. If holding times 
are exceeded in the reanalysis, both sets of data shall be presented. 

If the blank/spike results are outside the internal laboratory limits 
and if the matrix spike results are outside the CLP limits, the 
laboratory will either reanalyze the samples within the holding times 
or the data will be flagged with an "R," and the data are not usable. 

Surrogates - If surrogates exceed the CLP limits, the data shall be 
flagged that the surrogates exceeded limits. 

Method Blanks - A method blank should be run each day following the 
Continuing Calibration Standard. Common laboratory solvents should 
not be found in the blank at levels over five times the detection 
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limits. Other compounds should not be found in the blank at levels 
exceeding the detection limits. If common contaminant compounds are 
detected in samples at a concentration of (10 times the concentration 
found in the blank, or other compounds at ~5 times the concentration 
in the blank, report those compounds as not detected. Adjust the 
sample quantitation limit to the value reported in the samples and 
flag the limit as estimated (UJ). 

Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 sam:ples has 
been spiked in duplicate. The recoveries shall meet the CLP criteria. 
If the recoveries do not meet the criteria, examine the bla:nk spike 
data. If the blank spike data exceed the limits and the matrix 
spikes exceed limits, the data shall be flagged as unusable (R). If 
the blank spike data from the batch are satisfactory, the data is 
usable, and the low recovery is discussed in the final report QA/QC 
and in the QC report sent to the NCR. 

Field Trip and Equipment Blanks - If contaminant analytes are detected 
in samples at concentrations .of c5 times the concentration found in 
the highest associated blank, the results are considered suspect and 

- are reported as estimated. 

3. TCL Semivolatile Organics (CLP Methods) 

Holding Times - Samples must be extracted within 7 days of collection 
and analyzed within 40 days of extraction. Any samples which do not 

meet these requirements must be flagged as estimated. 

GC/MS Tune - Make certain that a decaf luorotriphenylphosphine tune 
is completed every 12 h of sample analysis, that each sample is 
associated with a tune, and that each tune meets CLP requirements. 
Data are not reported if the instrument does not meet tune. 

Initial Calibration - Ensure that a S-point curve has been completed. 
The RRF of the BNA compounds shall be a minimum of 0.050 for the 
SPCC listed in the current revision of the CLP. The maximum RSD for 
the CCC listed in the CLP procedure is 30.02. The minimum RRP for 
the SPCC is 0.050, and the maximum percent difference for the CCC is 
25X. If these limits are exceeded, a new calibration curve shall be 
generated. 

Continuing Calibration - The continuing calibration check will be 
performed once every 12 h during operation. The minimum RRP for the 
SPCC is 0.05, and the maximum percent difference from the initial 
calibration shall not exceed 25X for the CCC. If these limits are 
exceeded, a new calibration curve shall be generated. 

Blank/Spike Control Samples - Any control sample which exceeds the 
internal QC limits set by the laboratory for a given sample matrix 
shall require all data from the associated batch of samples to be 
closely inspected. If no analytical problems are found, the data 
and the out-of-control point shall be discussed in the QC section of 
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the report. If problems are found in the analytical data, the samples 
associated with the batch shall be reanalyzed and the data from 
reanalysis reported. If holding times are exceeded in the reanalysis, 

both sets of data shall be presented. 

If the blank/spike results are outside the internal laboratory limits 
and if the matrix spike results are outside the CLP limits, the 
laboratory will either reanalyze the samples or the data will be 
flagged with an “R,” and the data is not usable. 

Surrogates - If surrogates exceed the CLP limits, the data shall be 
flagged that the surrogates exceeded limits. 

Blanks - A method blank should be run each day following the Continuing 
Calibration Standard. Phthalate should not be found in the blank at 
levels over five times the detection limits. Other compounds should 
not be found in the blank at levels exceeding the detection limits. 
If common contaminant compounds are detected in samples at a concen- 
tration of <lo times the concentration found in the blank, or other 
compounds at c5 times the concentration in the blank, report those 
compounds as not detected. Adjust the sample quantitation limit to 
the value reported in the samples and flag the limit as estimated 
VJJ) 0 

Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has 
been spiked in duplicate. The recoveries should meet the CLP criteria. 
If the recoveries do not meet the criteria, examine the blank spike 
data. If the blank spike data exceed the limits and the matrix 
spikes exceed limits, the data shall be flagged as unusable (R). If 
the blanks spike data from the batch is satisfactory, the data are 
usable, and the low recovery is discussed in the final QC report sent 
to the Analytical Environmental Support Section. 

4. Metals 

Holding Times - Samples must be analyzed within six months, except 
mercury shall be analyzed in 28 days from sample collection. 

ICP Initial Calibration - A calibration blank and at least one stand- 
ard must be analyzed daily. An initial calibration verification 
standard must be within 90 to 110% recovery or the samples should be 
reanalyzed. If it is not possible to perform reanalysis, the data 
are rejected and flagged with an “R.” 

AA Calibration - Calibration blank and at least three standards shall 
be used in establishing the curve prior to sample analysis. A curve 
shall be analyzed each day prior to sample analysis. 

Calibration Verification - Verification using a standard obtained 
from a source other than that of the initial calibration shall be 
used and the result shall be within 90 to 110% of the true value for 
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both ICP and AA work. Calibration verification shall be clone at a 
minimum frequency of 1OZ or every 2 h, whichever is more frequent, 
and shall be done at the end of the analytical run. 

Method Blanks - At least one preparation blank shall be prepared with 
each batch of samples. The blanks shall contain less than the detec- 
tion limit for.all analptes. If the concentration of the associated 
blanks is above the detection limit and if the lowest analyte concen- 
tration is <lo times the blank, reanalysis of the sample must occur. 
If reanalysis is not done, the data shall be reported and flagged 
as estimat’ed. The blank shall never be subtracted from the sample. 

Field and Equipment Blanks - If contaminant analytes are detected in 
samples at concentrations of <S times the concentration found in the 
highest associated blank, the results are considered suspect and are 
reported as estimated. 

Blank/Spike Laboratory Control Samples - Any laboratory control sample 
which exceeds the internal QC limits set by the laboratory for a 
given sample matrix shall require all data from the associated batch 
of samples to be closely inspected. If no analytical problems are 
found , the data and out-of-control point shall be discussed in the 
QC section of the report. If problems are found in the analytical 
data, the samples associated with the batch shall be reanalyzed and 
the data from reanalysis reported. If holding times are exceeded 
in the reanalysis, both sets of data shall be presented, A dis- 
cussion of data reported when the blank/spike laboratory control 
sample is out of control shall be presented in the QC section of both 
the final report and the MPR. 

If the blank/spike results are outside the internal laboratory limits 
and if the matrix spike results are outside the CLP limits, the 
laboratory will either reanalyze the samples or the data will be 
flagged with an “R,” and the data are not usable. 
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8. MAINTAINING LABOFMTORY APPROVAL 

Once a laboratory has received Navy approval to begin analysis of 

samples, maintaining that approval requires adherence to the QA plan and 
reporting of QA-related information. The performance and reporting 
requirements outlined below are essential to ensuring that data of known 
and defensible quality are being generated throughout the course of a 
site investigation. Topics covered include control samples, control 
charts, out-of-control events, corrective action reports, significant 
changes in the QA plan, and other reporting requirements. 

8.1 MONTHLY PROGRESS REPORT 

The primary means of communication from the laboratories to the NCR 
will be the MPR to be submitted by the laboratories to the NCR on the 
15th of each month in which work for the Navy is performed. The :Eollowing 
informat-ion is to be included in the MPR. 

1. 

2. 

Site name and contract number. 

Numbers, types and locations of samples collected and analyzed for 

Navy project only. 

3. Data for blanks, spikes, laboratory duplicates and controls related 
to Navy samples. 

li. New methods used for analysis and changes in old methods. 

5. 

6. 

Copies of all control charts pertinent to Navy samples and to which 
results have been-added over the reporting period. 
Summaries of out-of-control incidents during the reporting period, 
including references to documentation and corrective action reports. 

7. 

8. 

Descriptions of and justifications for significant changes in the QA. 

Changes in LQAC personnel and other key technical personnel; resumes 
of new personnel must be submitted. 

;. Completed sample data. 

and 

1. 

Much of the information presented in an HPR is incremental in nature 
relates to changes and findings since the previous MPR. 

Control charts from the minimizing control charts program and any 
additional control charts from monitoring matrix spikes, duplicates, 
or other QC parameters. 

2. Personnel changes relating to QA responsibilities. 
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3. Method changes (e.g., a minor modification with an attached EPA 
variance). 

4. Procedural changes in establishing control limits and/or the pre- 
paration and use of control charts. 

Since the first such report for each laboratory has no precedent, 
more explanation and detail may be necessary; subsequent MPRs will likely 
not require as much detail in some areas. 

8.2 FINAL REPORT 

A draft of the final report shall be reviewed by the NCR prior to 
its release. This report is the final deliverable from the engineering 
subcontractor. An outline for a typical report is as follows. 

1. Site name and Navy contract number. 

2. Foreword --signed by those with major responsibilities for the QA 

program and by project management. 

3. Executive Summary--brief review of the report. 

4. Table of Contents --with specificity at approximately the same level 
as the Table of Contents in this Navy document. 

5. Introduction--summarize the Navy field sites of interest, when the 
study occurred (dates of sampling, dates of analysis) and the objec- 
tives of the QA plan as they relate to the study. 

6. Data Summary--summarize the results on a site-by-site basis. 

7. Other Information--present any other information requested in the 
statement of work such as risk assessment, recommendation to perform 
more site characterization, or recommend site closure. This infor- 
mation was specified prior to beginning work and is directed by the 
Navy EIC. 

8. The final repprt shall present the findings from the analytical, 
geological, and hydrogeological studies. The summary of analytical 

data will exclude non-detected compounds. No subtraction of blanks 
is allowed. Data will be flagged if blank contamination occurs. 
All data flags will follow the result in the summary. 

9. QC Summary--the QC summary section will include a discussion of are 
data which flagged. Flagged data defined as data for which trip, 

* field, or laboratory blanks were contaminated, matrix spike/spike 
duplicates exceed limits, calibration criteria are not met, and 
laboratory controls exceed limits. The QC summary will also discuss 
the results of laboratory blanks, matrix spikes/spike duplicates, 
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duplicates, control charts, surrogate holding times, field blanks, 
trip blanks, rinsates, and field duplicates. This section will 
also discuss precision, accuracy, and completeness. 

10. Appendices --the appendices of the report shall include all field 
and analytical data. One appendix shall contain field logs and 
foms. A second appendix shall contain the laboratory data of each 
sample. These data shall be presented in a spreadsheet similar to 
the Format Section of this report. All trip, field, and laboratory 
blanks shall be marked so that each sample can be associa.ted. with 
the appropriate blanks. 

A third appendix shall include the method blank spike control charts, 
surrogate recoveries, matrix spike and duplicate, field, and 
laboratory duplicates for all spike samples. 

8.3 FINAL QC DATA REPORT 

A QC data report shall be sent to the NCR. This report shall con- 
tain the following. 

For Level D QC, the contractor shall submit a subset of (data 
from the CLP data packages. For 20X of the water and 20% of 
the soil samples, the subcontractor shall submit the full CLP 
package. 

For Level C QC, the deliverables listed in Table 7.7 will be 
presented. 

For Level E QC, the initial and continuing calibration forms, 
method blank, and blank spike control chart are required. 

The report shall indicate the duration and location of storage for 
the data. The stored data consists of all raw data, QC charts, coqec- 
tive action, logs, sample lists, COC information, notebooks, work sheets, 
automated data processing system output, and calibration. 

The report shall be delivered to the NCR three weeks prior to the 
final report. 
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9. DATA FORMAT 

The data format refers to the format in the final report. The 
contractor may use its own format in the body of the report. However ) 
in the appendices (which contain sample and blank data) a spreadshieet type 
of format may be used, or the CLP forms for reporting samples and equip- 
ment, trip, field, and method blanks may be used. The spreadsheet format 
allows for more samples per page and for more information on blanks and 
their association with samples. The spreadsheet format is not meant to 
be a rigid form. The information listed in Fig. 9.1 must be present. 
The contractor may add other information which will assist it in review. 
For calibration, tuning, spikes, surrogates, and duplicates, the current 
CLP forms are required for data presentation. If any other format is to 
be used, this shall be discussed with the NCR. 
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Sample Number 
Date Sampled 
Sample Prep..Date 
Sample Analysis Date 
Sample Numbers of Associated Analytes, 

Field, Trip, and Equipment Blanks 

325019 JS502U 
03-18-87 03-18-87 
11-25-87 11-25-87 
11-26-87 11-26-87 
34455667 L4455667 

Detection 
limit Sample Results 

VOLATILE ORGANIC COMPOUNDS (vg/kg) 

TETRACHLOROETHANE 
CHLOROBENZENE 

SEMIVOLATILE ORGANIC COMPOUNDS (l&/kg) 

BIS(2-ETHYLHEXIL) PHTHALATE 330 750 
2-METH'YLNAPTHALENE 330 2500 

INORGANIC COMPOUNDS (mg/kg) 

LEAD 10 360 25 

HYDROCARBONS (2) 

PETROLEUM HYDROCARBON 1 0.611 
OIL AND GREASE 1 

Sample Results 

Analyte 

5 50 50 
5 

0.268 

Note: Petroleum hydrocarbon, oil, and grease results recorded in 
percent. 

Fig. 9.1. Example of data format for final report. 
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GLoSSbRY 

bccnrac y - The nearness of a result or the mean of a set of results to 
the true or accepted value. 

halyte - A chemical component of a sample to be determined or measured. 

Analytical Method - Defines the samples preparation and instrumentation 
procedures or steps that must be performed to estimate the quantity of 
analyte in a sample. 

Analytical Spike - The furnace postdigestion spike. The addition of a 
known amount of standard after digestion. 

Background Correction - A technique to compensate for variable background 
contribution to the instrument signal and the determination of trace 
metals. 

Calibration - The establishment of an analytical curve based on the 
absorbance, emission intensity, or other measured characteristic of 
known standards. The calibration standards must be prepared using the 
same type of acid or concentration of acids as used in the sample 
preparation. 

Calibration Blank - A volume of acidified deionized/distilled water. 

Comparability - is a qualitative parameter expressing the confidence with 
which one data set can be compared with another. Sample data should be 
comparable with other measurement data for similar samples and sample 
conditions. 

Completeness - Completeness is defined as the percentage of measurements 
made which are judged to be valid measurements. The completeness goal 
is to generate sufficient amount of valid data based on project Ineeds. 

Continuing Calibration - Analytical standard run every ten analytical 
samples or every 2 h, whichever is more frequent, to verify the calibra- 
tion of the analytical system. 

Control Limits - A range within which specified measurement results must 
fall to be compliant. Control limits may be mandatory, requiring correc- 
tive action if exceeded, or advisory, requiring that noncompliant data 
be flagged. 

Correlation Coefficient - A number (r) vhich indicates the degree of 
dependence between two variables (concentration - absorbance). The more 
dependent they are, the closer the value to one. Determined on the basis 
of the least squares line. . 

Data Quality Objectives - are qualitative and quantitative statements 
which specify the quality of the data required to support decision during 

. 
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GLOSSARY (continued) 

remedial response activities. Data quality objectives are determined 
based on the end uses of the data to be collected. 

Detection Limit - The minimum concentrations which must be accurately 
and precisely measured by the laboratory and/or specified in the quality 
assurance plan. 

Dissolved Metals - Analyte elements which have not been digested prior 
to analysis and which will pass through a 0.45wxlter. 

Duplicates - Identical splits of individual samples which are analyzed 
by the laboratory to test for method reproducibility. In this case, 
samples are split in the laboratory. 

Equipment Rbsates - The final analyte-free water rinse from equipment 
cleaning collected daily during a sampling event. 

Field Blanks - Blanks are collected and analyzed to determine the level 
of contamination introduced into the sample due to sampling technique. 
They may consist of the source water used in decontamination and steam 
cleaning. At minimum, one sample from each event and each source of 
water must be collected and analyzed. 

Field Duplicates/Splits - Samples that have been divided into two or more 
portions while in the field. Each portion is then carried through the 
remaining steps in the measurement process. A sample may be replicated 
in the field or at different points in the analytical process. For 
field replicated samples, precision information would be gained on homo- 
geneity, handling, shipping,,storage, preparation, and analysis. 

Replicate samples divided into two portions and sent to different labora- 
tories and subjected to the same environmental conditions and steps in the 
measurement process as the split samples. 

Instrument Detection Limit - is defined in several ways. For example, 
(1) that concentration of analyte,which produces an output signal twice 
the root mean square of the background noise may be determined under ideal 
conditions or (2) determined by multiplying by 3 the standard deviation 
obtained for the analysis of a standard solution (each analyte in reagent 
water) at a concentration of 3x-5x instrument detection limit on three 
nonconsecutive days with seven consecutive measurements per day. 

Internal Standuds - Compounds added to every standard, blank, matrix 
spike, matrix spike duplicate, sample (for volatile), and sample extract 
(for semivolatile) at a known concentration prior to analysis. Internal 
standards are used as the basis for quantftation of the target compounds. . 
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GLOSSARY (continued) 

Laboratory Control Sample - A control sample of known composition. Aqueous 
and solid laboratory control samples are analyzed using the same sample 
preparation, reagents, and analytical methods employed for samples 
received. 

I&oratory Quality Assurance Coordinator - An employee of a laboratory 
with no analysis or production responsibilities and who implements QA 
and QC. This person is responsible for ensuring all quality problems 
are resolved. 

Matrix - The predominant material comprising the sample to be analyzed. 
The most common matrices are water, soil/sediment, and sludge. 

Matrix Spike - An aliquot of a matrix (water or soil) spiked with known 
quantities of compounds and subjected to the entire analytical procedure 
in order to indicate the appropriateness of the method for the matrix by 
measuring recovery. 

Matr3x Spike Duplicate - A second aliquot of the s8me matrix 8s the 
matrix spike that is spiked in order to determine the precision of the 
method. 

Method Blank - A blank sample run to ensure reported analytical results 
are not the results of laboratory contamination. 

Method Blank/Spike - Is the distilled and/or deionized water for soil or 
sand spiked with known compounds or elements. The method blank as 
defined by Contract Laboratory Protocol for orgaaics and the laboratory 
control sample as defined by Contract Laboratory Protocol maybe use as 
the method blank/spike in the Navy Installation Restoration Program. 

Kethod Detection Limits - Minimum concentrations of a substance that CBP 
be measured and reported with 99% confidence that the value is above 
zero. The sample is carried through the entire method under ideal 
conditions. 

Method of Standard Additions - The addition of three increments of a 
standard solution (spikes) to sample l liquots of the same size. Measure- 
ments are made on the original and after each addition. The slope, x- 
intercept, and y-intercept are determined by least-squares analysis. The 
analyte concentration is determined by the absolute value of the x- 
intercept. Ideally, the spike volume is low relative to the sample volume 
(-10% of the volume). Standard addition may counteract matrix effects; 
it will not counteract spectral effects. It is also referred to as 
standard addition. 

Out of Control- One or more of several conditions relating to the plotting 
of control data and indicating unacceptable results. 
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Percent Solids - The proportion of solid in a soil sample determined by 
drying an aliquot of the sample. 

Recision - Measure of the reproducibility of a set of replicate results 
among themselves or the agreement among repeat observations made under 
the same conditions. 

Reparation Blank (Reagent Blti, Method Blank) - An analytical control 
that contains distilled, deionized water and reagents, which is carried 
through the entire analytical procedure (digested and analyzed). An 
aqueous method blank is treated with the same reagents as 8 sample with 
8 water matrix; a solid method blank is treated with the same reagents 
as a soil sample. 

Purge and Trap - An analytical technique -used to isolate volatile 
(purgable) organics by stripping the compounds from water or soil by a 
stream of inert gas, trapping the compounds on a porous polymer trap, 
and thermally desorbing the trapped compounds Onto the gas chrom8togr8phic 
colLlmn. _ 

QualityAssurance - A planned system of activities (program) whose purpose 
is to provide assurance of the reliability and defensibility of the data. 

Quality Ccmtrof - A routine application of procedures for controlling 
the monitoring process. QC is the responsibility of all those performing 
the hands-on operations in the field and in the laboratory. 

Reagent Water - Water in which an analyte is not observed at or above 
the minimum quantitation limit of the parameters of interest. 

Recovery - Usually expressed as a percent. The numerical ratio of the 
amount of analyte measured by the laboratory method divided by the known 
amount of analyte added to the matrix (i.e., spiked sample) to be analyzed. 

Reporting Detection Limits - The same as method detection limits with 
consideration given for practical limitation such as sample size, matrix 
interferences, and dilutions. 

Representativeness - Expresses, the degree to which sample d8t8 accurately 
and precisely represent a characteristic of a population, parameter 
variations at a sampling point, or an environmental condition. Represen- 
tativeness is a qualitative parameter which is most concerned with the 
proper design of the sampling program. 

Sample Eoldbg Tiws - Times used to ascertain the validity of results 
based on the holding time of the sample from time of collection to time 
of analysis or sample preparation. Holding times may vary depending on 
the analysis, EPA regional preference, etc. 
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Semivolatile Cuqounds - Compounds amenable to analysis by extraction of 
the sample with an organic solvent. Used synonymously with base neutral 
acid or extractable compounds. 

Serial Dilution - The dilution of a sample by a known factor. When 
corrected by the dilution factor, the diluted sample must agree with the 
original undiluted sample within specified limits. Serial dilution may 
reflect the influence of interferents. 

Spikes - Known amounts of specific chemical constituents 8dded by the 
laboratory to selected samples to test the appropriateness and recover 
efficiencies of specific analptical methods within tbe actual sample 
matrices. 

S+anda.rd Deviation - The square root of the variance of a set of values. 

Surrogates - Compounds added to every blank, sample, matrix spike, matrix 
spike duplicate, and standard and used to evaluate analytical efficiency 
of the method by measuring recovery. Surrogates are brominated, fluori- 
nated, or isotopically labelled compounds not expected to be detected in 
environment81 media. These are used typically in organic methods. 

Tentative Identified Coarpounds - Compounds detected in samples that are 
not target compounds, intern81 standards or surrogate standards. Up to 
30 peaks (those greater than 10% of peak areas or heights of nearest 
internal standards) are subjected to mass spectral library searches for 
tentative identification. 

Total Metals - Analyte elements which have been digested prior to analysis. 

Variance - The sum of the squares of the difference between the individual 
values of a set and the arithmetic mean of the set, divided by one less 
than the number of values. 

Volatile Coaqx3unds - Compounds amendable to analysis by the purge and 
trap techniques. Used synonymously with purgable compounds. 

Data Qualifiers' Definitions as defined by the Contract Laboratory 
Protocol for Organic Analysis 

U- Indicates .compound was analyzed for but not detected. The sample 
quantitation limit must be corrected for dilution and for percent 
moisture. 

J- Indicates an estimated value. This flag is used either when 
estimating a concentration for tentatively identified compounds 
where a 1:l respohse is assumed, or when the mass spectral data 
Indicate the presence of a compound that meets the identification 
criteria but the result is less than the sample quantitation 
limit but greater than zero. 



80 

GLOSSARY (continued) 

C- This flag applies to pesticide results vhere the identification 
has been confirmed by gas chromatography/mass spectrometry. 
Single component pesticides 210 ng/ul in the final extract shall 
be confirmed by gas chrom8togr8phy/m8ss spectrometry. 

B- This flag is used when the analyte is found in the associated 
blank as well 8s in the sample. It indicates possible/probable 
blank contamination and W8rns the data user to take appropriate 
action. This flag must be used for 8 TIC 8s well 8s for a 
positively identified TCL compound. 

E- This flag identifies compounds whose concentrations exceed the 
calibration range of the gas chrom8togr8phy/m8ss spectrometry 
instrument for that specific analysis. This flag will not apply 
to pesticides/PCBs 8u8lyZed by GC/EC methods. If oneor more 
compounds have 8 response greater than full scale, the sample 
or extract must be diluted and reanalyzed. If the dilution of 
the extract causes any compounds identified in the first analysis 
to be belov the Calibration range in the second analysis, then 
the results of both analyses shall be reported. 

D - This flag identifies 811 compounds identified in an analysis at 
a secondary dilution factor. If 8 sample or extract is reanalyzed 
at 8 higher dilution factor, as in the “E” flag above, the “DL” 
suffix is appended to the sample number on the Form I for the 
diluted sample, and 811 concentration values reported on that 
Form I are flagged wixthe “D” flag. 

A- This flag indicates that a TIC is 8 suspected aldol-condensation 
product c 

X- Other specific flags and footnotes may be required to properly 
define the results. If used, they must be fully described and 
such description attached to the Sample Data Summary Package 
and the Case Narrative. If more than one is required, use "Y" 
and “2,” as needed. If more thaa five qualifiers are required 
for a sample result, use the “X” flag to combine several flclgs, 
8s needed. For instance, the “X” flag might combine the 'A," "B,' 
and “D” flags for some sample. 

R - Quality control indicates that data are not usable (compound 
may or may not be present). Resampling and reanalysis 8re 
necessary for verification. 

Q - No analytical result. 
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Inorganic Data Qualifiers 

E- 

M- 

N- 

S- 

W- 

*- 

+- 

The reported value is estimsted because of the presence of 
interference. An explanatory note must be included under Comments 
on the cover page (if the problem applies to all samples) or on 
the specific FORM I-IN (if it is an isolated problem). 

Duplicate injection precision not met. 

Spiked sample recovery not within control limits. 

The reported value w8s determined by the Hethod of Standard 
Additions. 

Postdisgestion spike for Furnace Atomic Absorption analysis is 
out of control limits (85-115X), while sample absorbance is less 
than 50% of spike absorbance. 

Duplicate analysis not within control limits. 

Correlation coefficient for the Hethod of Standard Addition is 
less than 0.995. 

M (Method) Qualifier 

"P" for ICP 

“A” for Fl8me AA 

"F" for Furnace AA 

"CV" for Manual Cold Vapor AA 

"AV" for Automated Cold Vapor AA 

“AS” for SemiaUtOmated Spectrophotometric 

"C" for Manual Spectrophotometric 

"T" for Titrimetric 

"NR" if the analyte is not required to be analyzed 
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1.0 INTRODUCTION: 

This plan presents a discussion of the planned management procedures for all field generated 

or investigation derived waste materials. Investigation derived waste (IDW) materials typically 

include soil boring drill cuttings, monitoring well development water and purge water, sampling 

equipment decontamination solutions, and expendable personnel protective equipment. During 

the field investigation activities, care will be taken to minimize the amount of IDW material 

which is generated and handled. The following sections provide the planned management and 

handling procedures for IDW materials during the field investigation activities. 

1.1 WASTE MANAGEMENT 

Generally, IDW materials will be placed in DOT-approved 55-gallon drums. Drums will 

be filled to no more than 90 percent of capacity to allow for the potential expansion of the drum 

contents. Drums will be marked with sticker labels and indelible liquid chalk pens by field 

investigation personnel. Drum labels will be of a contrasting color (e.g., yellow) relative to the 

drums (e.g., black). Information recorded on the drums and labels will include: 

l generator (US Navy, Naval Education Training Center, Newport, Rhode Island, 
02841) 

l generator EPA identification number, 

l source (e.g., site number and name, well or boring number), 

l date(s) of generation, 

l matrix (e.g., soil, water, etc.), and 

l notes/observations (e.g., odors, non-aqueous phase liquids, etc.) 

The handling and disposal of all IDW materials will be the responsibility of the US Navy with 

assistance provided by TRC-ECI. The RIDEM and EPA - Region I will be consulted regarding 

the final disposition of all IDW material. 

Appendix E - Page l-l 



1.2 WASTE HANDLING & DISPOSAL 

1.2.1 Soils 

Solid material derived from the subsurface exploration program (e.g., auger spoils, split 

spoon samples, etc.) will be continuously observed for evidence of potential contamination (e.g., 

discoloration, odors, etc.) and monitored for the presence of VOCs using a photo and/or flame 

ionization detector (PID or FID). 

Drill cuttings produced from test borings will be backfilled into their respective borings and 

a cement-bentonite grout will be placed in the top one foot of the borehole as described in the 

Field Sampling Methodology Plan provided as Appendix B. Drill cuttings produced from 

monitoring well borings will be containerized in 55-gallon drums. 

Drummed well boring cuttings will be segregated on pallets and staged on-site at the 

completion of the drilling activities. The Navy ,will be responsible for staging all drums. The 

designated on-site drum staging areas will be established during the field mobilization activities. 

IDW drums from active open sites (e.g., Site 09) will be staged at one of the other RI sites for 

temporary storage. Analytical results of soil samples collected from well borings will be used 

. to aid in characterizing the associated drummed cuttings. 

If full scan (i.e., TCL organics and TAL inorganics) analytical results of soil samples from 

the test boring and field observations (odors, discoloration, elevated PID or FID readings, etc.) 

indicate the absence of contamination, the associated drummed soil will be returned to the 

ground surface near their respective source well location. So as not to interfere with future well 

sampling events, IDW material will not be placed closer than ten feet, nor further than twenty 

feet from its source location. The location(s) where any drill cuttings are placed will be 

recorded in a field notebook. 

If field observations (e.g. stains, odors, or elevated PID or FID readings) or the analytical 

results of soil samples from the boring indicate that the associated drill cuttings are potentially 

contaminated, the drum contents will be sampled and appropriately characterized. The waste 

characterization testing will include that required under the state and federal regulations and by 

the planned disposal facility. 

If characterization of the drums contents indicates the drill cuttings are hazardous, the 

drummed IDW materials will be transported by a licensed waste hauler for treatment or disposal 
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in accordance with applicable state and federal regulations established under the Resource 

Conservation and Recovery Act (RCRA). Drill cuttings that do not exhibit any hazadous 

characteristics but appear contaminated based‘upon associated TCWTAL results will be handled 

on a case-by-case basis. The EPA Region I and RIDEM will be consulted prior to redepositing 

any IDW materials on the sites. 

1.2.2 Well Water 

All well water (e.g., purge and development water) produced from site monitoring wells 

will be containerized in 55-gallon drums. The presence/absence of a non-aqueous phase liquid 

will be assessed in each well during well development, purging, and sampling. Any nonatqueous 

phase liquids or evidence of possible petroleum contamination (i.e., sheen, odor, elevated OVA 

response) which are detected or observed in the well will be recorded in a field notebook. 

Analytical results of the ground water samples collected from the well will be used to aid 

in characterizing the drum contents. If associated ground water sample TCLITAL analytical 

results and field observations (e.g., odors, sheen, elevated OVA response) indicate the absence 

of contamination, the associated drummed well water will be discharged onto the ground in the 

vicinity of the respective source well. The well water will not be discharged closer than ten 

feet, nor further than twenty feet from its source well. The location(s) of the discharged well 

water will be recorded in a field notebook. The EPA Region I and RIDEM will be consulted 

prior to discharging any IDW material on the sites. 

If field observations and/or associated sample data indicate that the well water is 

contaminated, the drummed material will be transported for treatment by a licensed hauler in 

accordance with local, state, and federal regulations. The treatment of wastewaters at a local 

publically-owned treatment works will be considered, if appropriate. 

1.2.3 Decontamination Solutions 

Downhole drilling equipment (e.g., augers, rods, cutting heads) will be steam cleaned prior 

to each use. Steam cleaning will be conducted in a designated heavy equipment decontamination 

area. Rinse waters from steam cleaning will be recovered and contained in a tank truck located 
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at the heavy equipment decontamination area for characterization and appropriate off-site 

treatment. 

Sediment/soil generated from steam cleaning operations will be drummed separately at the 

decontamination area for appropriate characterization and proper disposal. 

Chemicals (e.g., hexane, methanol, nitric acid) and water (distilled and tap) used for 

decontamination of sampling equipment (e.g., split spoons) will be separately collected, 

containerized, and labelled for proper treatment or disposal. In general, much of the sampling 

equipment (e.g., stainless steel spoon, bailers) will be laboratory decontaminated, thus reducing 

the generation of chemical decontamination solutions in the field. 

1.2.4 Expendable Equipment 

Expendable equipment (e.g., tyvek coveralls, gloves, boot covers, etc.) will be placed into 

trash bags and disposed of in Newport Naval Base outdoor refuse containers. Refuse containers 

to be used for such disposal will be designated by the NETC Public Works Department. 

Expendable equipment which is known or believed to be contaminated (e.g., oily gloves) will 

not be disposed of in refuse containers. Such equipment will be drummed, labelled, and 

segregated for disposal. 
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1.0 INTRODUCTION -:_. 
Data evaluation and assessment describes the process of characterizing the site on the 

basis of background investigations, site observations, and field investigations. The objective of 

this task is to define the nature and extent of contamination, identify and evaluate potential 

chemical transport mechanisms and the environmental fate of identified contaminants, and 

thereby provide the basis for human health risk assessments. Data management and reporting 

activities are key to conducting the site characterization activities. 
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2.0 DATA MANAGEMENT PLAN 

Data management activities include field sampling documentation, sample management 

and tracking, analytical reporting, and document control. 

2.1 Field Data Collection and Recording 

During field sampling, consistent documentation and accurate recordkeeping procedures 

are critical. Data management procedures for field sampling at NETC-Newport during Phase 

II investigations will include the following: 

Oualitv Assurance Proiect Plan (OAPP)-- Provides procedures and protocols for 
records responsibility; nonconformity events; corrective measures; and data 
deficiencies. The QAPP for NETC-Newport appears in Appendix D of Volume 
III of this Work Plan. 

Data Security System and Chain-of-Custodv--The QAPP describes strict 
chain-of-custody procedures which will be followed in the field and through 
sample analysis at the laboratory. Chain-of-custody records and shipping air bills 
will be maintained in a locked file cabinet at the TRC-EC field office at 
NETC-Newport. At the completion of field work, chain-of-custody records will 
be transferred to the central project fde at the TRC-EC Windsor, Connecticut 
office. 

Field Notebooks--Field notebooks maintained by field personnel will be the 
primary record for field investigation activities, as described in the QAPP. 
Detailed descriptions of the information to be recorded in the field notebooks 
during site investigation activities as well as presentation of information (including 
correction of errors) and management of the notebooks is provided in Section 5 
of the QAPP. 

Driller Logs--The drilling contractor and TRC-EC geologist will maintain boring 
and well construction logs under direction of the TRC-EC Field Team Leader. 

2.2 Samnle Management and Tracking 

The TRC-EC Project Manager will maintain records of: sample shipments; receipt of 

analytical results; submittal of preliminary results for QA/QC review; results of the QA/QC 

review; and evaluation of the QC package from the laboratory. The objective is to ensure only 

validated data with final approval are used in site analysis. 
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Preliminary data, clearly identified as such, may be used to prepare internal review 

documents; to begin data analysis; and to narrow remedial action alternatives. The final 

Remedial Investigation report, however, will clearly identify all validated data and will be 

accompanied by a QA/QC discussion and associated data qualifiers. 

2.2.1 Samnle Identification and Chain-of-Custody 

The Field QC Coordinator will coordinate sample analysis with the laboratory. T’RC-EC 

and the laboratory will use standard chain-of-custody procedures for sample tracking which have 

been approved by EPA (CLP) and the Navy (NEESA). Chain-of-custody procedures are 

initiated in the laboratory upon sample container shipment to the field and continue with the 

return shipment of the samples to the laboratory. At the laboratory, a sample custodian 

continues the chain-of-custody by assigning a laboratory identification number to each sample. 

This identification number, along with the number assigned in the field, accompanies the sample 

through analysis, and back to the TRC-EC Project Manager with the analytical results. 

Chain-of-custody procedures are described in further detail in Section 5 of the QAPP. 

2.2.2 Renorting of Anal&al Results 

Data reporting procedures are described in the CLP analytical Statements of Work (as 

referenced in the QAPP), in the laboratory’s, NEESA-approved QA Manual, and in the QAPP 

prepared for this project. These procedures yield analytical data in a defined deliverable format. 

Laboratory data reporting procedures are briefly outlined below. 

Manual Recording--The laboratory’s Standard Operating Procedures and CLP 
protocol describe the QC procedures used for laboratory notebooks and include 
data worksheets which are routinely used in the reduction of quantitative 
instrument data to a report format expressed in terms of concentration. 
Instrumental data are entered on summary worksheets using microcomputers and 
appropriate software. 

Automated Recording--Many analytical measurements at CLP laboratories are 
automatically recorded; e.g., complex analytical instruments have their own 
computerized data systems. Instrument checklists include checks on the operation 
of these data handlers and internal validity checks are used to flag data resulting 
from electronic interferences. 
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Calculation of Results--Whenever possible, laboratory calculations are 
computerized for efficiency and to avoid human error. The analytical data 
systems mentioned above calculate results as programmed and provide hard copy 
in the desired format. Computerized data are verified for error control, and 
careful handling of computer storage peripherals is stressed. Tests are built into 
the programs to trap transcription errors or missing items. The record of the run 
contains the calculation results, and the input data. Analytical results are reduced 
to the correct number of significant figures for the measurement technique. 

Data Review--Acceptance limits are provided to help the operator spot 
questionable data and control charts are used whenever possible to show if the 
procedure is in control. The laboratory Quality Control Coordinator initiates 
control charts for instrument performance and specific analytical methods, and 
reviews routine and specialized QC sample results as they pertain to each project. 
In the laboratory, data are reviewed promptly to ensure reasonableness and 
determine if corrective action is needed. 

Data Validation--Data validation is the process of reviewing data and accepting, 
qualifying, or rejecting it on the basis of sound criteria. A detailed discussion of 
data validation procedures is provided in Section 8 of the QAPP. 

2.3 Document Control 

A document inventory and filing system has been established for the NETC-Newport 

WFS and will be maintained during Phase II investigations. The TRC-EC Project Manager will 

hold responsibility for document control. All originals will be maintained in the central file. 

Project staff will make copies of documents, as needed, and return the originals. The file will 

have the capability for locking during non-business hours. 
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3.0 REMEDIAL INVESTIGATION REPORT 

The preparation of the Remedial Investigation Report involves the evaluation of analytical 

data with respect to existing site conditions (e.g., geology, hydrogeology), previous investigation 

data and background information. This evaluation provides the basis for the determination of 

the nature and extent of contamination at a given site as well as contaminant fate and transport 

analyses. The RI Report will present and assess both Phase I and Phase II RI data. 

Initially a draft RI report will be prepared and submitted for review. Upon response to 

any review comments and approval, the final RI report will be prepared and submitted. 

,- .a., 

A description of the preparation of the Remedial Investigation Report is provided below. 

An outline of the report format is presented in Table 1. Because of the number of sites to be 

addressed in the RI Report, the outline as presented will be modified during report preparation. 

It is anticipated that general descriptions for each of the sections (e.g., overall facility 

background information, general site investigation activities, physical characteristics of the 

NETC-Newport facility, etc.) will be presented. Then for each individual site of investigation, 

site-specific information will be presented, following the same format. By organizing the report 

in this manner, each site will be completely evaluated within a single section, thereby providing 

a comprehensive site-by-site evaluation. The individual report sections are described below. 

3.1 Introduction 

The objectives and scope of the Remedial Investigations will be summarized in this 

section. Background information, including a site description, site history and summary of 

previous environmental investigations, will also be presented. 

3.2 Site Investiaations 

/r--Y 

The various field investigation methodologies will be described. For each type of field 

investigation activity, background information pertinent to the site investigations will be briefly 

summarized. An overview of the investigations will be provided, including the number of 

samples collected and the analytical methods used for sample analysis. Field observations and 

measurements, such as geophysical readings, visible contamination, observed odors, etc., will 

also be provided. 
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3.3 Phvsical Characteristics 

Physical characteristics of the sites, including physiography, meteorology, surface water 

hydrology, geology and hydrogeology, will be presented. 

3.4 Nature and Extent of Contamination 

This section presents the results of the site characterization. Initially, contaminant 

comparison levels will be defined for use in discussing the relative degree of environmental 

contamination within a given medium. The nature of chemical contaminants for each medium 

sampled at a site will be discussed, based on an evaluation of analytical results. The extent of 

chemical contamination will be evaluated with respect to sample locations, sample depths and 

density of sample points. As appropriate, figures which aid in presenting detected contamination 

will be developed for each of the sites. 

3.5 Contaminant Fate and Transnort 

This section evaluates identified contaminants with respect to their chemical 

characteristics. Chemical characteristics can be used to predict the fate of contaminants within 

the environment. The persistence of a chemical in a given media will be evaluated and, if 

determined not to be persistent, potential environmental transport mechanisms and pathways will 

be identified. This section may be incorporated into the Risk Assessment discussion. 

3.6 Risk Assessment 

The Risk Assessment will consist of an Human Health and Ecological Evaluation, as 

described in Volumes V and VI of this Work Plan. 

3.7 Summarv and Conclusions 

The RI Report summary and conclusions will provide a summary of the nature and extent 

of contamination, contaminant fate and transport mechanisms and potential risks to human health 

and the environment posed by the sites. Conclusions will consist of a discussion of data 

limitations and their impact on the site characterization, recommendations for additional site 

investigations, if any, and recommended remedial action objectives, which will lead into the 

Feasibility Study process. 
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TABLE 1 

PLANNED REPORT FORMAT FOR RI REPORT FOR NETC-NEWPORT 

Executive Summary 

1. Introduction 
1.1 Objective and Scope 
1.2 NETC Background 

1.2.1 NETC Description 
1.2.2 NETC History 
1.2.3 Historic Map/Aerial Summary 

1.3 Site Background 
1.3.1 Site Description 
1.3.2 Site History 
1.3.3 Previous Investigations 

1.4 Report Organization 

. 2. Site Investigations 
(Includes field activities associated with site characterization on a site-by-site basis. 
These may include physical and chemical monitoring of some, but not necessarily all, 
of the following): 

2.1 Ambient Air and Radiological Investigations 
2.2 Geophysical Investigations 
2.3 Soil Gas Investigations 
2.4 Surface Soil Investigations 
2.5 Test Pit Investigations 
2.6 Subsurface Soil Boring Investigations 
2.7 Ground Water Investigations 
2.8 Surface Water and Sediment Investigations 
2.9 Underground Storage Tank Investigations 
2.10 Structure Investigations 



TABLE 1 
(continued) 

PLANNED REPORT FORMAT FOR RI REPORT FOR NETC-NEWPORT 

3. Physical Characteristics of each Study Area 
(Includes results of field activities to determine physical characteristics. These may 
include some, but not necessarily all, of the following): 

3.1 Physiography 
3.2 Meteorology 
3.3 Surface Water Hydrology 
3.4 Geology & Soils 
3.5 Hydrogeolog y 
3.6 Demography and Land Use 
3.7 Ecology 

,. . . 
4. Nature and Extent of Contamination at Each Site 

(Presents the results of site characterization, including both natural chemical components 
and contaminants in some, but not necessarily all, of the following media): 

4.1 Surface Soils 
4.2 Subsurface Soils 
4.3 Ground Water 
4.4 Surface Water and Sediments 
4.5 Underground Storage Tanks 
4.6 Structures 

5. Contaminant Fate and Transport at Each Site 
5.1 Potential Routes of Migration 
5.2 Contaminant Persistence 
5.3 Contaminant Migration 



TABLE 1 
(continued) 

PLANNED REPORT FORMAT FOR RI REPORT FOR NETC-NEWPORT 

6. Risk Assessment 
6.1 Human Health Evaluation (see Volume V of Work Plan) 

6.1.1 Exposure Assessment 
6.1.2 Toxicity Assessment 
6.1.3 Risk Characterization 

6.2 Ecological Assessment (see Volume VI of Work Plan) 

7. Summary and Conclusions 
7.1 Summary 

7.1.1 Nature and Extent of Contamination 
7.1.2 Fate and Transport 
7.1.3 Risk Assessment 

7.2 Conclusions 
7.2.1 Data Limitations and Recommendations for Future Work 
7.2.2 Recommended Remedial Action Objectives 

Appendices 

A. Technical Memoranda on Field Activities (e.g., boring logs, geotechnical test results, 
ground water level measurements, tidal influence data, etc.) 

B. Previous Investigations Information 
C. Analytical Data and QA/QC Evaluation Results 
D. Risk Assessment Methods 
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1.0 INTRODUCTION 
, (., 

This document briefly describes the work completed to date and the additional work that 

will be carried out as part of the Human Health Evaluation portion of the Risk Assessment for 

the Naval Education and Training Center in Newport, Rhode Island (NETC-Newport:). The 

Ecological Evaluation portion of the Risk Assessment is addressed in Volume VI of this Work 

Plan. 

1.1 Obiectives 

The overall objective of the Human Health Evaluation is to provide a quantitative and 

qualitative assessment of the risks associated with current and potential future uses of a site. It 

takes into consideration chemical contaminants in soil, ground water, surface water, sediments 

and other media to which humans could be exposed for which chemical data have been 

developed. The Human Health Evaluation is used to determine the need for remedial a.ction at 

a site. It also provides a basis for determining the levels of chemicals that can remain on-site 

and still be adequately protective of human health. 

The specific objectives of the Human Health Evaluation for the NETC-Newport facility 

are to: 

e 
B 

0 
0 
e 
0 

0 
0 

1.2 

identify potential receptors, based on current site use as well as potential future rsite use; 
Identify the potential pathways and routes by which humans may be exposed to the 
identified contaminants; 
Measure or estimate exposure point concentrations; 
Examine fate and transport processes of contaminants in environmental media; 
Gather information on the toxic effects of the chemicals; 
Characterize the human health risks associated with exposures under current and future 
conditions; 
Assess the uncertainties associated with the risk estimates; and 
Discuss the significance of the findings. 

Methodology 

The Human Health Evaluation will be prepared in accordance with the following 

documents: 

U.S. Environmental Protection Agency, 1989, “Risk Assessment Guidance for 
Superfund, Human Health Evaluation Manual, Volume I, Part A”; Office of Solid 
Waste and Emergency Response; 9285.701A; July 1989. 
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U.S. Environmental Protection Agency, 1989, “Region I, Supplemental Risk Assessment 
Guidance for the Superfund Program, Part 1,2”; EPA/901/5-89-001; June 1989. 

U.S. Environmental Protection Agency, 1991, “Human Health Evaluation Manual, 
Supplemental Guidance: ‘Standard Default Exposure Factors”‘. EPA OSWER 
Directive 9285.6-03, March, 1991. 

U.S. Environmental Protection Agency, 1990, “Guidance for Data Useability in Risk 
Assessment”, Interim Final. EPA/540/G-90/008, October, 1990. 

Human Health Evaluations will be prepared for the NETC-Newport sites on the basis of Phase 

I and Phase II environmental data. 

The Human Health Assessment Plan is organized in accordance with the following 

Human Health Assessment tasks: 

Data Collection and Evaluation 
Exposure Assessment 
Toxicity Assessment 
Risk Characterization 
Uncertainty Assessment 

Prior to discussing the individual project tasks, a summary of background information and 

previous Human Health Assessment activities is provided. A proposed outline for a Human 

Health Assessment Report is provided in Table 1. The Human Health Assessment Report and 

Ecological Evaluation Report will be incorporated into the Phase II Remedial Investigation 

Report, as described in Volume IV of this Work Plan. 

1.3 Background and Site Descrintion 

1.3.1 Introduction 

The NETC site is approximately 1,063 acres in size, with portions of the facility located 

in Newport, Middletown, and Portsmouth, Rhode Island. The site is approximately 60 miles 

south of Boston and 25 miles southeast of Providence. The facility layout is long and narrow, 

following the shoreline of Aquidneck Island for nearly 6 miles bordering Narragansett Bay. A 

site location map is provided on Figure 1. 
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The NETC facility area has been used by the US Navy since the era of the Civil War. 

Portions of the facility are currently leased by the Navy to the State of Rhode Island and 

Economic Development Corporation. Some of these areas are subleased to private enterprises. 

Previous investigations at the NETC facility include the performance of an Initial 

Assessment Study (IAS) by Envirodyne Engineers, Inc. (EEI) in 1982 and 1983,, and a 

Confirmation Study (CS), consisting of a Verification Step and Characterization Step, by 

Loureiro Engineering Associates (Loureiro) over the period from 1983 to 1986. The IAS, which 

consisted of a background investigation and site visits, was conducted at all five sites addressed 

within this RI. The CS, which involved environmental sample collection and analysis, was 

conducted for the McAllister Point and Melville North landfills and for Tank Farm Four. In 

addition to these comprehensive studies, a Tank Closure Plan has been prepared for Tanks 53 

and 56 at Tank Farm Five. Environmental samples were collected at this site as part of these 

closure activities. The sites that will be evaluated in Phase II are: 

Site 01 - McAllister Point Landfill; 
Site 09 - Old Fire Fighting Training Area; 
Site 12 - Tank Farm Four; and 
Site 13 - Tank Farm Five. 

1.3.2 Site Description 

_‘, 

Descriptions of the individual sites are provided in Section 2. A general discussion of 

geology, hydrogeology and hydrology is presented below. . 

The NETC site is located at the southeastern end of the Narragansett Basin. The rocks 

of the Narragansett Basin are non-marine sedimentary rocks of Pennsylvanian age. The bedrock 

at the NETC facility is almost entirely of the Rhode Island Formation. Within the Rhode Island 

Formation, there are a few areas of thick conglomerates. They consist of pebbles, cobbles, and 

boulders interbedded with sandstone and graywacke. Coasters Harbor Island is mostly covered 

with this conglomerate material. Overlying the Pennsylvanian rocks of the Narragansett Basin 

are surficial deposits of Pleistocene sediments. These unconsolidated, glacial sediments range 

in thickness from 1 to 150 feet and consist of till, sand, gravel and silt. 

Many areas on Aquidneck Island, on which the NETC is located, obtain potable water 

supply from wells. Ground water is obtained from the unconsolidated glacial till deposits and 

from the underlying Pennsylvanian bedrock. The average depth to ground water is 14 feet. In 
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the NETC area, glacial till deposits are typically less than 20 feet in thickness. Well yields in 

these materials range from 1 to 120 gallons per minute. Bedrock well yields range from less 

than 1 to as much as 55 gallons per minute and are highly dependent on the presence of joints 

and fractures. Most ground water is soft or moderately hard. In scattered locations, pumping 

has led to salt water intrusion. No wells were identified within the boundaries of NETC other 

than on Gould Island. 

The NETC facility is located within the Narragansett Bay drainage basin. All surface 

water drainage from the basin is into Narragansett Bay. Throughout the majority of the facility 

surface drainage is toward Narragansett Bay, with drainage provided by several brooks and 

streams. 
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2.0 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN 

2.1 Data Collection and Evaluation 

Data Collection and Evaluation involves the gathering of site data and its analysis relevant 

to human health. Both Phase I and Phase II analytical data will be used in conducting the 

Human Health Assessments. This data will be evaluated to determine the applicabilit!y of the 

various analytical methods used in preparing the Human Health Assessment. Evaluation 

activities will include a review of the following in accordance with EPA’s guidance document 

“Guidance for Data Useability in Risk Assessment”: 

Analytical methods used; 
Quantitation and detection limits; 
Qualified and coded data; 
Blank concentrations; 
Tentatively identified compounds; and 
Background sample results. 

TRC will also incorporate EPA’s comments regarding data collection and the evaluation process 

in the Phase I RI to the Phase II Risk Assessment. Volume III of the Phase II RI/FS Workplan, 

NETC-Newport, RI Field Sampling Plan discusses the proposed sampling and analytical program 

to be conducted in Phase II. Upon completion of the data evaluation, a list of chemicals of 

potential concern by medium will be developed for use in the quantitative risk assessment. 

Based on guidance criteria presented in “Risk Assessment Guidance for Superfund, Human 

Health Evaluation Manual, Volume I, Part A”, and in Region I’s “Supplemental Risk 

Assessment Guidance for the Superfund Program”, the number of chemicals to be, carried 

through the risk assessment may be reduced at this point. Lists of Phase I risk assessment 

contaminants of concern (COCs) are provided in Tables 2 through 5. 

A review of Phase I analytical data and the scope of Phase II field investigations has been 

conducted to ensure the adequate characterization of the investigation sites with respect to 

Human Health Evaluation assessment. Background samples have been included in the Phase II 

Field Sampling Plan (Volume III), for both surface soil and ground water. These background 

samples will be used in the Human Health Evaluation as reference points for comparison to site 

contamination levels and as indicators of naturally occurring conditions. 
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A summary of the results of the Phase I Risk Assessment data collection and evaluation 

task for each site is presented by geographic location below. 

Phase I cancer risk estimates were compared with the acceptable excess lifetime cancer 

risk range for a single medium as described in the National Oil and Hazardous Substances 

Pollution Contingency Plan (FR 55, No. 46, March 8, 1990). This guidance states that the 

acceptable risk range is lE-06 up to lE-04, with lE-06 considered the point of departure for 

evaluating the need for determining remediation goals in cases where APARs are not suitable 

for determining remediation needs. 

2.1.1 Site 01 - McAllister Point Landfill 

0 Site DescriDtion 

The McAllister Point Landfill is located in the central portion of the NETC facility. The 

site is approximately 11.5 acres in size and is located between Defense Highway and 

Narragansett Bay. The site is characterized by a mounded area in the central to north-central 

portion of the site, with flat areas at the northern and southern ends. Along the western edge 

of the site, the ‘elevation drops significantly to the shoreline. The site is covered with grass, 

weeds and small trees, with more mature wooded areas near the northern site border. The 

McAllister Point Landfill was operated as a landfill over a twenty year period, from 1955 until 

the mid-1970’s. Reportedly barrels containing liquid wastes, including paints and oils, and at 

least two transformers containing PCBs were disposed of at the site, along with general domestic 

refuse. A waste incinerator operated at the site from 1965 until the early 1970’s, with ash 

residue disposed of on-site. The landfill was reportedly extended into Narragansett Bay, with 

wastes used as fill material. Following landfill closure, a soil cap was reportedly placed over 

the site. A site map is provided on Figure 2. 

l Previous Environmental InvestiEations 

The CS conducted at this site involved the collection and analysis of sediment, mussel, 

landfill leachate, surface soil and ground water samples. The surface soil samples indicated that 

low levels of contamination may be associated with the landfill cap material. The leachate 

spring samples exhibited metals, cyanide, phenol and some organic constituents. The sediment 

and mussel samples indicated the presence of inorganic contaminants in samples collected 
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adjacent to the site, especially near the southern end of the landfill, with levels decreasing with 

distance from the site. However, PCB contamination detected in mussels sampled appeared to 

be attributable to area-wide contamination, on the basis of background samples. Ground water 

samples exhibited elevated levels of metals. Screen placement in existing monitoring wells may 

limit detection of floating or sinking contaminants. 

l Field Investigation Areas and Scope 

Areas of potential concern investigated at this site include the historic landfill areas, and 

areas of incinerator operation. Historic aerial photos also indicate that materials, potentially 

including aboveground storage tanks, were stored on the surface of the site. 

l Phase I - Field Investigation Findings Summary 

Soil Assessment - VOCs, BNAs, pesticides, PCBs and inorganics were all detected in on-site 

soils. The major areas of the site where contaminants were detected in the soil at elevated levels 

include the following: 

Northern area - CaPAHs; 
North-central area - BNAs, CaPAHs, and inorganics; 
Central landfill area - VOCs, BNAs, PCBs and inorganics; 
South of access road - BNAs, CaPAHs, and inorganics; and 
Shoreline - BNAs, CaPAHs, and inorganics. 

Significant VOC contamination (i.e., greater than 1 ppm total VOCs) was detected in 

soils and fill in the central portion of the landfill area but VOC levels were not consistently high 

throughout the depth of the soil horizons sampled. BNAs were detected at elevated levels (i.e., 

greater than 10 ppm total BNAs) throughout the site, with the highest levels (i.e, greater than 

100 ppm total BNAs) detected at spot locations in the central and southern portions of the site. 

Elevated levels of total carcinogenic PAHs (i.e., greater than 1 ppm) were also detected at 

locations where total BNA concentrations were less than 10 ppm. These locations were 

generally in the northern portion of the site, with smaller areas identified in the southern portion 

of the site and along the shoreline. Pesticides were detected at low levels (i.e., 10’s of ppb) in 

surface soil samples across the site, while PCBs were detected in surface and subsurfalce soils. 

PCBs were detected in surface soils along the shoreline and in subsurface soils in the 
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north-central and southern portions of the site. One soil boring sample exceeded the 1 ppm 

RIDEM PCB soil action level. Inorganic levels in the soils and fill were compared to off-site 

background surface soil levels. Inorganics were detected in soil and fill samples collected from 

across the site at levels exceeding background levels. The highest inorganic levels were detected 

in soils from the central and south-central portions of the landfill, in the northern portion of the 

site (ash materials), in the southern portion of the site, and along the shoreline. 

Ground Water Assessment - VOCs, BNAs, PCBs and inorganics were all detected in ground 

water samples. The major areas of the site where contaminants were detected at levels 

exceeding action levels include the following: 

Northern area - inorganics; 
North-central area - inorganics; 
Central landfill area - VOCs, and inorganics; and 
South of access road - VOCs, PCBs, and inorganics. 

VOC detections, consisting mostly of petroleum-related VOCs (e.g., xylene, benzene) 

were limited to wells located in the central and southern portions of the site. VOCs were also 

detected in soil boring samples collected at the depth of the water table from the north-central 

to southern portions of the site, indicating the potential for ground water contamination 

throughout this area. Oil was observed in one well (MW-5s) in the southern portion of the site 

five months after it was sampled. No BNAs were detected above ground water action levels and 

no pesticides were detected in ground water samples. A PCB concentration of 150 ppb was 

detected in the well in the southern portion of the site (MW-5s) in which oil was subsequently 

observed. The highest levels of inorganic analytes were detected in wells from the north-central 

to southern portions of the site. 

l Human Health Assessment 

The exposure scenarios considered in the evaluation of the McAllister Point landfill site 

included a trespassing/current use scenario, a recreational/future use scenario, a 

construction/future use scenario, an industrial/future use scenario, and a residential/future use 

scenario. The estimated risks, in terms of cancer risk (carcinogenic) and hazard risk 
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(non-carcinogenic) estimates associated with each scenario evaluated and the exposure pathway(s) 

driving the calculated risks are summarized below: 

- Trespassing Scenario (Scenario 1) - Total cancer risk range and total hazard indlex ratio 
range are within target values. 

- Recreational Use Scenario (Scenario 2) - The maximum cancer risk value slightly 
exceeded the acceptable risk ‘mge. The mean risk value and total hazard index ratio 
range are within target values. 

- Construction Scenario (Scenario 3) - The total cancer risk range and the mean hazard 
index ratio are within target values. The maximum hazard index ratio exceeded the 
target value. 

- Commercial/Industrial Use Scenario (Scenario 4) - The total cancer risk range and the 
hazard index ratio range exceed target values. 

- Residential Use Scenario (Scenario 5) - The total cancer risk range and the hazard index 
ratio range exceed target values for both children and adult receptors. 

For Scenarios 1, 2, and 3, the major contributing factor to the calculation of cancer risk 

.” N\ is ingestion of caPAHs in soil. The pathway of primary concern associated with Scenarios 4 and 

5 with respect to cancer risk is ingestion of ground water containing inorganics (arsenic, 

beryllium) and caPAHs. The primary contributor to the total hazard index ratio for Scenarios 

1, 2, and 3 is ingestion of inorganics in soil. Ingestion of inorganics (antimony, arsenic, 

cadmium, chromium, copper, manganese, mercury and zinc) in ground water drove ,the total 

hazard index ratio for Scenarios 4 and 5. 

2.1.2 Site 09 - Fire Fighting TraininP Area 

l Site Descriution 

The Old Fire Fighting Training Area site occupies approximately 5.5 acres at the 

northern end of Coasters Harbor Island. Current site uses include a child care facility, picnic 

area, playground and baseball field. The site is characterized by two mounds: a 15foot high 

mound in the center of the site and a B-foot high mound at the western end of the site. The Old 

Fire Fighting Training Area site was used for fire fighting training exercises from World War 

II to 1972. A historic (1943) construction drawing indicates that a water/oil mixture may have 
. . ._ 

been piped to two structures referred to as “carrier compartments”, where the mixture was 
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ignited. Underground piping also led from the buildings to an oil/water separator. In 1987, 

geotechnical borings being completed in anticipation of an expansion of the on-site child-care 

facility identified the presence of oily subsurface soils at the site. A site map is provided on 

Figure 3. 

0 Previous Environmental Investigations 

No previous environmental investigations have been conducted at this site. As discussed 

above, geotechnical borings identified the presence of oil at a depth of 5 feet below the surface 

in two of these borings. 

l Field Investigation Areas and Scooe 

Areas of potential concern include areas used for former fire fighting training, where 

residuals of the materials used in the training exercises may exist. Determination of the extent 

of subsurface contamination, as was previously identified during geotechnical borings completed 

on-site, was also a priority of these investigations. A site map is provided on Figure 3. 

l Phase I - Field Investigation Findings Summarv 

Soil Assessment - VOCs, BNAs, pesticides, PCBs, and inorganics were all detected in on-site 

soils. The major areas of the site where contaminants were detected in the soils at elevated 

levels including the following: 

Northern area - VOCs, BNAs, and inorganics; 
Central area - VOCs, and inorganics; 
Western area - BNAs; 
Eastern area - BNAs, caPAHs, and inorganics; and 
Southern area (off-site) - BNAs. 

Significant VOC contamination (i.e., greater than 1 ppm total VOCs) was detected in 

subsurface soils at the depth of the water table in the central portion of the site (B-6) and in the 

north central portion of the site (M-2). In the central portion of the site, detected contaminants 

were petroleum-related VOCs, while in the northern area, only 2-butanone was detected. Soil 

samples collected at both of these locations generally exhibited petroleum odors and/or visible 

oil contamination. BNAs were detected at elevated levels (i.e., greater than 10 ppm total BNAs) 
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in the northern, western, and eastern portions of the site. The subsurface samples collected from 

the western portion of the site (at B-7) exhibited a strong petroleum odor. BNAs were also 

detected at levels greater than 10 ppm at the off-site well boring (M-5). Carcinogenic PAHs 

were detected at levels greater than 1 ppm, but total BNA concentrations were less than 10 ppm 

in samples collected from the eastern portion of the site. Pesticides were detected at low levels 

(i.e., 10’s of ppb) in surface soil samples across the site. One surface soil sample exhibited 

PCBs at 80 ppb, well below the 1 ppm RIDEM PCB soil action level. Inorganics were detected 

at levels exceeding background levels in soil samples collected throughout the central and eastern 

portions of the site. The highest inorganic levels were generally detected in subsurface soils 

collected at well location M-2, in the northern portion of the site, although background inorganic 

levels were also exceeded at boring B-l. 

Ground Water Assessment - VOCs, BNAs, and inorganics were detected in ground water 

samples. The major areas of the site where contaminants were detected at levels exceeding 

action levels include the following: 

Northern area - BNAs and inorganics; 
Central area - inorganics; 
Western area - inorganics; 
Eastern area - inorganics; and 
Southern area (off-site) - inorganics. 

VOCs were not detected at concentrations exceeding ground water action levels in any 

ground water samples. However, at well location MW-4, elevated soil gas readings in the soil, 

petroleum odors in the soil and ground water samples, and a sheen on the ground water sample 

indicate a potential for subsurface VOC contamination in this area. Elevated soil gas readings, 

petroleum odors and/or sheens were also observed in association with other well locations at this 

site. Four BNA compounds were detected above ground water action levels in one well (MW-2) 

in the northern portion of the site. A strong petroleum odor and sheen were observed during 

ground water sampling at this well. No pesticides or PCBs were detected in ground water 

samples. While inorganic concentrations exceeded ground water action levels in all wells, 

including the background well, the highest levels of inorganic analytes were detected in wells 

in the central to northern portions of the site. 
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0 Human Health Assessment 

The exposure scenarios considered in the evaluation of the Fire Fighting Training Area 

included a child care/current use scenario, a recreation/current use scenario, a 

construction/future use scenario, an industrial/future use scenario, and a residential/future use 

scenario. The estimated risks, in terms of cancer risk (carcinogenic) and hazard risk 

(non-carcinogenic) estimates associated with each scenario evaluated and the exposure pathway(s) 

driving the calculated risks are summarized below: 

- Child Care Scenario (Scenario 1) - The mean cancer risk and the hazard index ratio 
range are within target values. The maximum cancer risk exceeds the target values. 

- Recreational Use Scenario (Scenario 2) - The total cancer risk range and total hazard 
index ratio range are within target values. 

- Construction Scenario (Scenario 3) - The total cancer risk range and total hazard index 
ratio are within target values. 

- Commercial/Industrial Use Scenario (Scenario 4) - The total cancer risk range and the 
hazard index ratio range exceed target values. 

- Residential Use Scenario (Scenario 5) - The total cancer risk range and the hazard index 
ratio range exceed target values for both children and adult receptors. 

For Scenarios 1, 2 and 3, the major contributing factor to the calculation of cancer risk 

is ingestion of arsenic and carcinogenic PAHs in soil. Inhalation of dust and vapor-phase VOCs 

were not incorporated into the risk calculation for Scenario 1. The pathway of primary concern 

associated with Scenarios 3 and 4 with respect to cancer risk is ingestion of ground water 

containing carcinogenic PAHs and inorganics (arsenic). It should be noted that some of the data 

for both the PAHs and arsenic upon which these risks were calculated was qualified data. 

Ingestion of soil and house dust and/or inhalation of vapor phase VOCs also contribute to the 

overall cancer risk for children and adults, while ingestion of 1,1-dichloroethene and beryllium 

contributes significantly to the ground water ingestion scenario for adults only. 

The primary contributor to the total hazard index ratio for Scenarios 1, 2 and 3 is 

ingestion of soil contaminants. Ingestion of inorganics (arsenic, cadmium, copper, manganese 

and zinc) in ground water drove the total hazard index ratio for Scenarios 4 and 5. Other 
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pathways of concern, specifically applicable to exposure of children in the residential use 

scenario, are ingestion of chemicals in soil and inhalation of vapor phase VOCs. 

2.1.3 Site 12 - Tank Farm Four 

0 Site DescriDtion 

, -, 

Tank Farm Four covers approximately 88 acres in area and is located in the northern 

portion of the NETC facility. The site is located east of Narragansett Bay, with IDefense 

Highway lying between the site and the bay. The site is characterized by the presence of twelve 

60,000-barrel underground storage tanks (USTs) and associated pump/valve houses. A paved 

road provides access to the site, passing between the tank locations in a loop. Other facilities 

on-site include a small metal building, which was used as an electrical substation, a wooden pole 

barn currently used for hay storage, and a concrete structure apparently used as an oiil-water 

separator. A brook, Normans Brook, crosses the western comer of the site. Topography 

generally slopes to the west. The site is vegetated with grass, brush and some trees and is used 

as a grazing land for cows. Diesel and fuel oil were historically stored at the site in thle USTs. 

Tank bottom sludges totaling 100,000 to 190,000 gallons in volume were reportedly disposed 

of at the site. A site map is provided on Figure 4. 

0 Previous Environmental Investigations 

The CS conducted at this site included the collection of a near-surface composite soil 

sample, a surface water sample (expected to be representative of shallow ground water ‘quality), 

a stream sediment sample, ground water samples, and water samples from six of the twelve 

USTs. The near-surface soil sample indicated the presence of oil and grease. Petroleum 

hydrocarbons were detected in the surface water and sediment samples. The water samples 

collected from the USTs exhibited low concentrations of petroleum hydrocarbons and varied 

levels of total suspended solids and biochemical oxygen demand. The ground water samples 

indicated the presence of lead and petroleum hydrocarbons in the ground water. The monitoring 

wells do not appear to be located directly downgradient of the USTs. Therefore, the full impact 

of the tanks on ground water quality has not been defined. 
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l Field Investigation Areas and Scone 

Areas of potential concern include the areas surrounding the individual storage tanks, the 

oil/water separator area, and a demolished unknown structure area, referred to as the ruins. 

l Phase I - Field Investigation Findings Summarv 

Soil Assessment - VOCs, BNAs, pesticides, and inorganics were detected in on-site soils. In 

general, minimal soil contamination was detected at the site, with the exception of elevated TPH 

levels detected in surface soils adjacent to the oil/water separator and in a soil boring sample 

collected along the site access road. 

VOCs were detected in three subsurface soil samples at very low levels (i.e., less than 

5 ppb) and are not considered to represent significant subsurface VOC contamination. BNAs 

were not detected at levels greater than the contaminant-comparison level (i.e., greater than 10 

ppm total BNAs). Only one soil sample exhibited BNAs at a concentration greater than 1 ppm 

(3.3 ppm) and that concentration consisted entirely of di-n-butylphthalate. Therefore, BNA soil 

contamination at this site is not considered to be significant. Pesticides were detected at low 

levels (i.e., less than 10 ppb) in one surface soil and one subsurface soil sample and are not 

considered to be significant soil contaminants. No PCBs were detected in soil samples. 

Inorganics were generally detected at levels less than or slightly exceeding (1 to 7 ppm above) 

background levels in soil samples. Therefore, there does not appear to be significant inorganic 

soil contamination at this site. Total petroleum hydrocarbons (TPH) analysis of soil samples 

identified the presence of TPH across the site, ranging in concentration from 3 to 270 ppm. The 

highest TPH levels were detected in a subsurface soil sample collected along the site access road 

(boring M-l) and in a surface soil sample collected from adjacent to the oil/water separator. 

Ground Water Assessment - BNAs, and inorganics were detected in ground water samples. 

Inorganics were detected at levels exceeding action levels in all wells on-site. 

VOCs were not detected in any ground water samples, which coincides with their absence 

in soil samples. One BNA compound, bis(2-ethylhexyl)phthalate (a common laboratory 

contaminant) was detected in two on-site wells. No ground water action levels were exceeded 

for BNAs. No pesticides or PCBs were detected in ground water samples. While inorganic 

concentrations exceeded ground water action levels in both shallow and deep wells, including 
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the background well, the highest levels of inorganic analytes were detected in wells in the 

northeast to southwest portions of the site. 

Surface Water and Sediment Assessment - VOCs, BNAs, pesticides, and inorganics were 

detected in sediment samples and VOCs and inorganics were detected in surface water samples. 

One VOC, carbon disulfide, was detected in one sediment sample at 21 ppb, which is 

not considered to be a significant level of sediment contamination. Three BNAs were detected 

in sediment samples, with a maximum total BNA concentration of 780 ppb, well below the 

contaminant-comparison level of 1 ppm. One pesticide, 4.4’-DDT was detected in three 

sediment samples at concentrations of 2.8 to 5.9 ppb. No PCBs were detected in sediment 

samples. Arsenic, cobalt and iron were the only inorganic analytes detected in soils at levels 

exceeding background. Higher inorganic concentrations were generally detected in the 10-l foot 

sediment sample interval than the l-2 foot interval. 

Two VOCs, carbon disulfide and carbon tetrachloride, were detected in surfac:e water 

samples. No surface water quality criteria for VOCs were exceeded. No BNAs, pesticides or 

PCBs were detected in surface water. Cadmium, lead and zinc were the only inorganic ,a.nalytes 

detected at levels exceeding surface water quality criteria. The highest levels of inorganic 

analytes were detected in the surface water sample collected closest to the mouth of Normans 

Brook, as it enters Narragansett Bay. 

Structure Sample Assessment - The distribution of contaminants within the oil/water sleparator 

and demolished unknown structure (referred to as the ruins) was as follows: 

Oil/water separator - 
Soil: VOCs, BNAs, and inorganics; and 
Sludge: BNAs, PCBs and inorganics. 

Ruins - 
Soil/sediment: inorganics; and 
Water: inorganics. 

VOCs were detected in the soil/sediment and sludge samples collected from the oil/water 

separator and from the ruins on-site, although total VOC levels were less than the 

contaminant-comparison level of 1 ppm. The soil/sediment sample collected from the ruins 
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exhibited the greatest VOC concentration (680 ppb tetrachloroethene). This sample was visibly 

contaminated (e.g., odor, sheen). BNAs were detected in the soil/sediment and sludge samples. 

The sludge sample was the only sample with a total BNA concentration greater than the 

contaminant-comparison level of 10 ppm and a carcinogenic PAH concentration greater than the 

contaminant-comparison level of 1 ppm. No pesticides were detected in soil/sediment or sludge 

samples. A PCB compound was identified in the sludge sample at a concentration of 12 ppb, 

well below the RIDEM soil action level of 1 ppm. Cobalt and iron were the only inorganics 

detected at levels exceeding background levels and were only detected in the ruins sample. 

No VOCs, BNAs, pesticides, or PCBs were detected in the surface water sample 

collected from the ruins. Lead and zinc were the only inorganic analytes which were detected 

in the water sample at levels exceeding surface water quality criteria. 

Tank Contents Assessment - The distribution of contaminants within the oil and water samples 

collected from the on-site tanks was as follows: 

Oil: VOCs, BNAs, and inorganics; and 
Water: VOCs, BNAs, and inorganics. 

VOCs were detected in the oil samples collected from the on-site tanks at very elevated 

levels. The VOCs consisted of benzene, toluene, ethylbenzene, and xylene. Total VOC levels 

exceeded 10 ppm in a majority of the tanks. EP Toxicity extraction and analysis of oil samples 

detected no EP Toxicity analytes; low levels of toluene, ethylbenzene and xylene in a TCL/TAL 

analysis of the EP Toxicity extraction leachate from one sample. A TCWTAL analysis of the 

TCLP extraction leachate from the same oil sample detected concentrations of these compounds 

at levels three orders of magnitude greater than the EP Toxicity results. BNAs were detected 

in the oil samples and consisted primarily of PAHs. Total BNA levels in excess of 1,500 ppm 

were detected in four of the oil samples. Oil samples were not analyzed for pesticides. No 

PCBs were detected in the oil samples, although detection limits ranged from 12 to 24 ppm. 

Iron, lead and zinc were the only inorganics detected in greater than 50% of the oil samples. 

TAL metals analysis of EP Toxicity and TCLP oil leachates identified inorganic analytes: The 

EP Toxicity extract analyses detected silver and arsenic, analytes which were not detected in the 

CLP method extract. 
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VOCs were detected in all of the tank water samples, with total VOC concentrations 

ranging from 13 to 346 ppb. The main VOC compounds detected included the same VOCs 

detected in the oil samples. BNAs detected in the water samples consisted of PAH com:pounds, 

phenols, phthalate esters and dibenzofuran. Total BNA concentrations ranged from 10 to 202 

ppb. Tank water samples were not analyzed for pesticides or PCBs. The inorganics detected 

in greater than 50% of the tank water samples include barium, calcium, iron, potassium, 

magnesium, manganese, sodium, lead and zinc. The analyte concentrations in the water samples 

were typically higher than those detected in the oil samples. 

l Human Health Assessment 

The exposure scenarios considered in the evaluation of the Tank Farm Four included a 

trespassing/current use scenario, a construction/future use scenario, an industrial/future use 

scenario, and a residential/future use scenario. The estimated risks, in terms of cancer risk 

(carcinogenic) and hazard risk (non- carcinogenic) estimates associated with each :scenario 

evaluated and the exposure pathway(s) driving the calculated risks are summarized below: 

- Trespassing Scenario (Scenario 1) - The total cancer risk range and the hazard 
index ratio range for both adults and children are within target values. 

- Construction Scenario (Scenario 2) - The total cancer risk range and total hazard 
index ratio range are within target values. 

- Commercial/Industrial Use Scenario (Scenario 3) - The total cancer risk range and 
the hazard index ratio range exceed target values. 

- Residential Use Scenario (Scenario 4) - The total cancer risk range and the hazard 
index ratio range exceed target values for both children and adult receptors. 

For Scenarios 1 and 2, the major contributing factor to the calculation of cancer risk is 

ingestion of soil contaminants (arsenic and PAHs). The pathway of primary concern associated 

with Scenarios 3 and 4 with respect to cancer risk is ingestion of ground water containing 
I 

arsenic and beryllium. 

The primary contributor to the total hazard index ratio for Scenarios 1 and 2 is ingestion 

of soil contaminants (arsenic, thallium and antimony). Thallium was not actually detected in the 

soil but was included in the analysis on the basis of “UJ” data. Ingestion of inorganics (arsenic, 
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thallium and manganese) in ground water drove the total hazard index ratio for Scenarios 3 and 

4. As for soils, thallium was not detected in ground water but was included in the assessment 

due to “UJ” data. 

2.1.4 Site 13 - Tank Farm Five 

0 Site Descrintion 

Tank Farm Five is located in the north-central portion of the facility and is approximately 

73 acres in area. The site is located east of Narragansett Bay, with Defense Highway lying 

between the site and the bay. The site is characterized by the presence of eleven 60,000-barrel 

USTs and associated pump/valve houses. A paved road provides access to the site, passing 

between the tank locations in a loop. Other facilities on-site include the new Fire Fighting 

Training Area, a small metal building, which was used as an electrical substation, and a concrete 

structure apparently used as an oil-water separator. The Fire Fighting Training Area occupies 

approximately 3 acres in the northwest portion of the site and is surrounded by a chain-link 

fence. A brook, Gomes Brook, crosses the northeastern portion of the site. Topography 

generally slopes to the north. The site is vegetated with grass, brush and some trees. Diesel 

and fuel oil were historically stored at the site. Tank bottom sludges were reportedly burned 

on-site in a burning pit. In addition, oil sludge totaling 100,000 to 175,000 gallons in volume 

was reportedly disposed of at the site. Two of the USTs, Numbers 53 and 56, were used for 

waste oil storage after the other tanks at the site were taken out of service. A site map is 

provided on Figure 5. 

l Previous Environmental Investigations 

While a CS was not conducted at this site, studies of the contents of the USTs and ground 

water quality adjacent to the USTs during closure investigations provide site information. 

Sampling of the tank contents included the collection of water samples, surficial floating oil 

samples, bottom sludge samples and samples of an intervening oil-water emulsion (Tanks 53 and 

56). The sample results indicated the presence of aromatic and chlorinated compounds and some 

metals in the oils contained within Tanks 53 and 56. The sludge samples from these two tanks 

also exhibited high metals levels. Water samples collected from other tanks indicated that tanks 

which were not used for waste oil storage also contain water contaminated with chlorinated and 
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,,A aromatic organic compounds, copper and zinc. Ground water samples collected from wells 

located adjacent to Tanks 53 and 56 indicated the presence of low levels of metals and high 

levels of volatile organics. Petroleum product was also identified in the ground water around 

Tank 53. Downgradient migration of contaminants as well as movement of chlorinated 

contaminants downward through the water column is indicated by the analytical results. 

l Field Investigation Area and Scope 

Areas of potential concern include the areas surrounding the individual storage tanks and 

the oil/water separator area. 

l Phase I Field Investigation Findings Summary 

Soil Assessment - VOCs, BNAs, pesticides, and inorganics were detected in on-site soils. In 

general, minimal soil contamination was detected at the site, with the exception of elevated TPH 

levels detected in surface soils adjacent to the oil/water separator and in a soil boring sample 

collected along the site access road. 

‘i 

, , . .__ 

VOCs were detected in surface and subsurface soil samples at very low levels (i.e., less 

than 10 ppb) and are not considered to represent significant subsurface VOC contam.ination. 

BNAs were not detected at levels greater than the contaminant-comparison level (i.e., greater 

than 10 ppm total BNAs). Only two soil samples exhibited BNAs at a concentration greater that 

1 ppm (4.6 and 1.3 ppm) and those concentrations consisted entirely of phthalate esters and 

PAHs, respectively. Therefore, BNA soil contamination at this site is not considered to be 

significant. Pesticides were detected at low levels (i.e., 10’s of ppb) in two surface soil and one 

subsurface soil sample and are not considered to be significant soil contaminants. No PCBs 

were detected in soil samples. Inorganics were generally detected at levels exceeding 

background levels in subsurface soil samples. Lead was detected above background in one 

surface soil sample collected from adjacent to the oil/water separator. Total petroleum 

hydrocarbons (TPH) analysis of soil samples identified the presence of TPH across the site, 

ranging in concentration from 4 to 60,000 ppm. The highest TPH levels were detected in 

visibly oily samples collected at Tank 50. Significantly elevated levels of TPH (TPH greater 

than 100 ppm) were detected in surface soil samples collected at Tanks 49, 50, 51 and 55. 
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Ground Water Assessment - VOCs, BNAs, and inorganics were detected in ground water 

samples. VOCs and inorganics were detected at levels exceeding ground water action levels. 

VOCs were detected at levels exceeding ground water action levels in only one on-site 

well (MW-53W) and consisted mainly of petroleum-related VOCs. Petroleum product was also 

observed in wells MW-53W and MW-53E, both located in the ring drain of Tank 53. The 

presence of low VOC levels in downgradient well MW-4 indicates the potential migration of the 

ground water contamination observed adjacent to Tank 53. BNAs were only detected in well 

MW-53W and consisted entirely of PAHs. Detected levels did not exceed ground water action 

levels. No pesticides or PCBs were detected in ground water samples. While inorganic 

concentrations exceeded ground water action levels in all wells, including the background well, 

the highest levels of inorganic analytes were detected in wells in the central portion of the site. 

Surface Water and Sediment Assessment - Lead and TPH were detected in sediment samples; 

no PCBs, lead or TPH were detected in surface water. 

No PCBs were detected in sediment samples. Lead was detected in all sediment samples 

but at levels less than background soil levels. TPH was detected in sediment samples at 

concentrations ranging from 4 to 155 ppm, with detected levels increasing with distance 

downstream. 

Structure Samnle Assessment - The distribution of contaminants within the oil/water separator 

was as follows: 

Soil: VOCs, BNAs, and inorganics; and 
Water: inorganics. 

One VOC was detected in one soil sample collected from the oil/water separator at a very 

low (2 ppb) level. Low levels of two BNAs were detected in one soil sample collected from the 

oil/water separator. No pesticides or PCBs were detected in soil samples and no inorganics were 

detected in the soil samples at levels exceeding background levels. 

No VOCs, BNAs, pesticides, or PCBs were detected in the surface water sample 

collected from the oil/water separator. Cadmium was the only inorganic analyte which was 

detected in the water sample at levels exceeding surface water quality criteria. 
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Tank Contents Assessment - The distribution of contaminants within the oil and water samples 

collected from the on-site tanks was as follows: 

Oil: VOCs, BNAs, and inorganics; and 
Water: VOCs, BNAs, and inorganics. 

VOCs were detected in the oil samples collected from the on-site tanks at very elevated 

levels. The VOCs consisted of petroleum-related hydrocarbons and chlorinated hydrocarbons. 

Total VOC levels exceeded 100 ppm in a majority of the tanks. BNAs were detected in the oil 

samples and consisted primarily of PAHs and bis(2-ethylhexyl)phthalate. Total BNA levels in 

excess of 1,000 ppm were detected in six of the oil samples. Only PAHs were detected in the 

oil sludge sample. Oil samples were not analyzed for pesticides. No PCBs were detected in the 

oil samples. Iron and lead were the only inorganics detected in greater than 50% of the oil 

samples. The EP Toxicity extract analysis detected barium at a level which exceeds the EP 

Toxicity federal standard. 

., .I . 

VOCs were detected in all of the tank water samples, with total VOC concentrations 

ranging from 2 to 4,917 ppb. The main VOC compounds detected included the same VOCs 

detected in the oil samples. BNAs detected in the water samples consisted of PAH compounds, 

phenols, and dibenzofuran. Total BNA concentrations ranged from 31 to 895 ppb. Tank water 

samples were not analyzed for pesticides or PCBs. The inorganics detected in greater than 50% 
I 

of the tank water samples include barium, calcium, iron, potassium, magnesium, manganese, 

and sodium. The analyte concentrations in the water samples were typically higher than those 

detected in the oil samples. 

l Human Health Assessment 

The exposure scenarios considered in the evaluation of the Tank Farm Five included a 

trespassing/current use scenario, an industrial/current use scenario (based on presence of new 

fire fighting training area on-site), a construction/future use scenario, and a residential/future use 

scenario. The estimated risks, in terms of cancer risk (carcinogenic) and hazard risk 

(non-carcinogenic) estimates associated with each scenario evaluated and the exposure pathway(s) 

driving the calculated risks are summarized below: 

- Trespassing Scenario (Scenario 1) - The total cancer risk range and the hazard 
index ratio range for both adults and children are within target values. 
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- Commercial/Industrial Use Scenario (Scenario 2) - The total cancer risk range and 
the hazard index ratio range are within target values. 

- Construction Scenario (Scenario 3) - The total cancer risk range and total hazard 
index ratio range are within target values. 

- Residential Use Scenario (Scenario 4) - The total cancer risk range and the hazard 
index ratio range exceed target values for both children and adult receptors. 

For Scenarios 1, 2 and 3, the major contributing factor to the calculation of cancer risk 

is ingestion of soil contaminants (arsenic and PAHs). The pathway of primary concern 

associated with Scenario 4 with respect to cancer risk is ingestion of ground water containing 

VOCs, arsenic, and beryllium. 

The primary contributor to the total hazard index ratio for Scenarios 1, 2 and 3 is 

ingestion of soil contaminants (thallium, arsenic, antimony and/or mercury). Thallium was not 

actually detected in the soil but was included in the analysis on the basis of “UJ” data, while 

arsenic was detected at only one location. Ingestion of inorganics (arsenic, chromium and 

manganese) in ground water drove the total hazard index ratio for Scenario 4. BNAs also 

contributed to the total hazard index but their presence was based solely on “UJ” data. 

2.2 Summarv of Data bv Medium 

All analytical data wilI be initially sorted by media (surface soil, subsurface soil, ground 

water, etc.). Background sampling data will be included in the data tables and used to identify 

naturally occurring levels of inorganics in environmental media. These data will indicate 

whether concentrations of inorganics found on-site are elevated. 

2.3 Selection of Chemicals of Concern 

Chemicals of potential concern (COCs) from Phase I will be re-evaluated in light of 

Phase II data, and based on presence in a matrix, frequency of detection, concentration, location 

of detected samples, chemical fate and transport considerations, and the chemical’s potential to 

produce toxic effects. COCs will be selected qualitatively, with the goals being to include those 

chemicals which could contribute most to the overall risk while at the same time keeping the size 

of the assessment manageable. Exclusion of any chemicals from the list of COCs will be clearly 

justified and based upon USEPA guidance. 



3.0 CONTAMINANT FATE AND TRANSPORT 

This section of the risk assessment will re-evaluate the fate and transport of contaminants 

as described in Phase I and provide an indication of future contaminant movement. 

3.1 Potential Routes of Migration 

To determine the fate of contaminants of potential concern at the NETC-Newport sites, 

information. on the physical/chemical and environmental fate properties provided in Phase I will 

be updated when appropriate. Evaluation of off-site migration pathways will also be provided. 

3.2 Contaminant Distribution and Observed Migration 

This section of the contaminant fate and transport analysis will examine the presence of 

contaminants across each site in combination with migration pathways to provide an 

understanding of contaminant persistence and migration at each site. 
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4.0 EXPOSURE ASSESSMENT 

4.1 Develonment of Exnosure Scenarios (General1 

The Exposure Assessment initially involves the characterization of the exposure setting 

of the site, including the physical environment and the potentially exposed populations. 

Exposure pathways are then identified. Included in this assessment is a consideration of both 

existing and potential future exposure scenarios based on current and potential future land use. 

Contaminant sources, receiving media, the fate and transport of the contaminants within the 

receiving media, and exposure points and exposure routes are evaluated and the information 

integrated in the development of potential exposure scenarios. Exposure concentrations are 

estimated for the various media included in the potential exposure pathways. Chemical intakes 

are estimated by exposure medium and exposure route based on equations provided in the 

guidance documents. 

4.2 Exnosure Scenarios Addressed in the Health Assessment 

Based on information contained within the Phase I Risk Assessment document, potentials 

for human exposure exist via the following media: 

surface soils; 
subsurface soils; 
ground water; 
sediments; 
seeps/leachate; 
surface water; 
air; and 
shellfish. 

Surface and subsurface soil exposure pathways at the NETC-Newport sites are limited 

to direct contact exposures (dermal exposure and incidental soil ingestion). Ground water 

exposures are limited by the absence of drinking water wells at the NETC-Newport facility. 

Off-site potable wells have not been identified in areas thought to be downgradient of 

NETC-Newport sites. 

While ground water does not pose a current exposure pathway, potential future residential 

use of the ground water will be considered where ground water data has been collected during 
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either Phase I or II investigations and where the designated best beneficial use of the ground 

water is as a drinking water source. 

Sediments and/or seep samples were collected during the Phase I RI. Exposure to these 

media were evaluated on a site-specific basis. A similar approach will be used in the Phase II 

Human Health Evaluation. Sampling of surface water bodies will be conducted during thle Phase 

II Remedial Investigations. The analytical results will be reviewed for potential inclusion in the 

Phase II Human Health Evaluation exposure scenarios. 

No air sampling will be conducted during the Phase II RI. The presence of pavement 

or vegetation over most of the areas under investigation limit potential exposures to wind-blown 

particles and the length of time wastes have been in-place minimize potential contaminant 

volatilization. Exposure to contamination during future excavation activities will be considered 

through modeling exercises, if appropriate to the future site uses evaluated. Also indoor air will 

be evaluated with respect to dust or volatilization of contaminants during bathing, showering or 

cooking, if applicable under future site use scenarios. 

Exposure to contaminants via shellfish ingestion was not evaluated in the Phase I Risk 

Assessment. The potential for exposure to contaminated shellfish will be reevaluated within this 

assessment. Bivalves will be collected from Narragansett Bay to determine tissue burden, while 

modeled bioconcentration will be determined for fish and lobster. This information will be 

available for use in the Human Health Evaluation to establish exposures to contaminants in 

shellfish. 

Potential receptors will be identified on the basis of current site use, surrounding land 

use, the presence or absence of site access restrictions and/or field observations of site use. 

Potential future receptors will be identified on the basis of future land use expectations. The 

expansion of residential development onto Navy property will be considered. 

The following potential routes of exposure will be evaluated to determine their 

applicability to the sites under investigation and the associated exposure scenarios: 

Dermal contact with soil/sediments; 
Incidental ingestion of soil/sediments; 
Dermal contact with surface water; 
Incidental ingestion of surface water; 
Ingestion of ground water; 
Inhalation of airborne (vapor phase) contaminants; 
Inhalation of particulate phase contaminants; and 
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Ingestion of contaminated shellfish. 

Exposure scenarios will be developed on a site-specific basis. Typical scenarios which 

are considered include current site use/base worker; current site use/trespasser; future site 

use/construction; future site use/industrial; future site use/residential. Receptors will be 

identified for each scenario (e.g., current site use/base worker would consider adult receptors; 

future site use/residential would consider adult and child receptors). Exposure parameters will 

be based on EPA Region I Risk Assessment Guidance and USEPA’s Human Health Evaluation 

Manual - Supplemental Guidance: “Standard Default Exposure Factors” (OSWER Directive 

9285.6-03) in combination with site-specific exposure considerations. 

4.3 Estimating Environmental Concentrations 

All exposure point concentrations used to assess receptor dose will be calculated as 

specified in “Supplemental Risk Assessment Guidance for the Superfund Program, Part 1 and 

2” (EPA/901/5-89-001; June 1989). Specifically, the exposure point concentration will be 

calculated using the geometric or arithmetic mean method, depending on the distribution of site 

data. 

4.4 Estimating Exposure Doses 

The equations used in the Phase I risk assessment to estimate exposure doses via the 

modeled exposure pathways, will be incorporated into the Phase II assessment. The basic 

parameters common to all pathways in calculating the exposure dose are chemical concentration 

in the medium contacted, amount of medium contacted (e.g., ingested, adhered to skin) per day 

of exposure, frequency of exposure, duration of exposure, absorption factor specific for the 

pathway and chemical, body weight of the human receptor, and the time period over which 

exposure is averaged. Both the mean and maximum detected concentrations will be used as 

exposure point concentrations in estimating exposure doses. 

4.5 Evaluating Uncertaintv 

Uncertainty associated with contaminant concentrations, exposure point concentrations 

and exposure assumptions will be discussed. The exposure estimates for each receptor in each 
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scenario will be based on numerous variables with varying degrees of uncertainty. This 

discussion will focus on these parameters and the associated range of uncertainty. 
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5.0 TOXICITY ASSESSMBNT 

Conducted simultaneously with the Exposure Assessment, the Toxicity Assessment 

evaluates the toxicity of the chemicals of concern through hazard identification and dose-response 

evaluation. Hazard identification is the process of determining if exposure to a chemical can 

cause an increase in the incidence of a particular adverse effect (e.g., cancer) and whether the 

adverse effect is likely to occur in humans. EPA uses a dose-response evaluation to derive 

toxicity values. This evaluation is the process of quantitatively evaluating the toxicity 

information and characterizing the relationship between the dose of the contaminant and the 

incidence of adverse health effects in the exposed population. This evaluation allows the 

derivation of toxicity values (e.g., reference doses and slope factors) that can be used to estimate 

the incidence or potential for adverse health effects as a function of human exposure. 

Toxicity information will be obtained from scientific literature and EPA’s Integrated Risk 

Information (IRIS) on-line data base. Health criteria will be obtained from the following 

sources, listed in descending order of use: 

- IRIS; 
- Health Effects Assessment Summary Tables; 
- EPA Criteria Documents; 
- Agency for Toxic Substances and Disease Registry (ATSDR) Toxicological 

Profiles; and 
- Communication with EPA’s Environmental Criteria and Assessment Office 

(ECAO) via EPA Region I Risk Assessment contact. 

5.1 Carcinogenic Effects 

Carcinogenic human health risks will be estimated using the slope factor (or cancer 

potency factor), if available, for each contaminant of concern. The slope factor is generally 

defined as the upper 95 percent confidence limit of the slope of the dose-response curve and is 

the result of the application of a low-dose extrapolation procedure. A no threshold linear 

dose-response model is assumed. Certain compounds, such as PAHs and PCBs, may be grouped 

together for evaluating health risks. This method assumes that the carcinogenic effects are 

additive and that structurally similar compounds have the same potency. 
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5.2 Noncarcinogenic Effects 

Noncarcinogenic human health risks will be evaluated by analyzing exposures as either 

being chronic (7 years to lifetime duration) or subchronic (2 weeks to 7 years duration). The 

chronic or subchronic reference dose (RfD) is used depending upon the estimated period of 

exposure. An example of an exposure utilizing a subchronic RfD is future construction or 

development of the site. Workers are expected to be exposed for less than a six year period. 

The reference dose is defined as an estimate of a daily exposure concentration for the. human 

population over a lifetime, including sensitive subpopulations, that is likely to be without an 

adverse health effect. The RfD is commonly derived from the No Observable Adverse Effects 

Level (NOAEL) or the Lowest Observable Adverse Effects Level (LOAEL). No dermal RfDs 

currently exist, therefore, for dermal exposure calculations, oral RfDs will be applied, when 

appropriate. 

5.3 Toxicitv Information 

For each of the COCs, a brief summary of the known toxic effects will be presented. 

i.. These summaries will include the effects associated with exposure to the chemical and the 

concentrations at which adverse effects are expected to occur in humans, if available. Additional 

information will also be presented, including but not limited to the following: the chemical and 

physical properties of the chemical; fate and transport characteristics; and a discussion o:f critical 

studies which describe the noncarcinogenic and carcinogenic effects of the chemical. 
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6.0 RISK CHARACTERIZATION 

Risk Characterization integrates all information previously developed in the Human 

Health Evaluation to characterize potential risks posed by the site. The exposure pathways are 

evaluated with respect to the toxicity information and pathway risks are quantified for each 

substance and are totalled for each pathway. Based on available toxicity and exposure 

information, cancer risks and noncancer hazard quotients are estimated. Risks are combined 

across pathways to estimate the total risk posed to a receptor over a given time period. Because 

there are many uncertainties involved in the estimation of cancer and non-cancer risks, an 

assessment of site-specific factors and toxicity factors which contribute to the uncertainty of the 

evaluation is presented. 

6.1 Ouantitative Risk Assessment 

Carcinogenic Risk 

The incremental carcinogenic risk associated with exposure to a given contaminant will 

be calculated by multiplying the slope factor by the dose. Cancer risk is unitless and is 

expressed in scientific notation. For example, a risk of lE-06 indicates that an individual has 

one chance in l,OOO,OOO of developing cancer over a lifetime. 

Incremental carcinogenic risks will be calculated for each contaminant of concern and 

exposure pathway. Risk values will be summed by pathway to provide total pathway-specific 

risks. Risk estimates will be compared against the NCP’s cleanup goal for Superfund sites, set 

at a target risk range of lE-04 to lE-06. 

Noncarcinogenic Risks 

Potential noncarcinogenic effects are expressed as the Hazard Index, the ratio of the 

exposure dose to the reference dose. A Hazard Index that exceeds unity suggests a greater 

likelihood of developing an adverse effect. 

Hazard quotients will be calculated for each contaminant and will then be summed to 

provide an indication of the pathway-specific exposure hazard. If hazard indices exceed unity, 

contaminants will be grouped by target organ (systemic effect) to further analyze potential for 

an adverse effect. 
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6.2 Qualitative Analvsis of Risks 

Selected compounds will be addressed qualitatively rather than quantitatively because 

these compounds lack cancer slope factors or RfD values. The potential impact associat’ed with 

the omission of these compounds from the quantitative risk assessment will be discussed. 

6.3 Uncertaintv Assessment 

Uncertainties associated with the risk characterization may include uncertainty 

surrounding cancer or non-cancer risk. Site-specific factors might include uncertainty associated 

with conditional land usage, activity patterns or exclusion of contaminants from the risk 

assessment. For the risk estimation of cancer and of chronic non-cancer health effects, risk are 

summated across pathways to yield total pathway risk. This may well be a conservative 

approach, since, in general, different chemicals do not have the same target organ or mechanism 

of action. This uncertainty will be provided in the Phase II risk assessment. 

. .- 
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7.0 UNCERTAINTIES/LIMITATIONS 

Uncertainties and/or limitations inherent in the risk assessment will be presented in the 

Phase II assessment. Potential areas of uncertainty include, but may not be limited to: 

Site specific uncertainty. Site-specific factors might include uncertainty associated 
with conditional land usage, activity patterns or exclusion of contaminants from 
the risk assessment. 

Uncertainty in the derivation of toxicity factors. In numerous cases in which a 
toxicity value is available for one exposure route but not another, a dose route 
extrapolation will be performed, leading to a source of uncertainty in the risk 
characterization- 
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TABLE 1 

PLANNED HUMAN HEALTH ASSESSMENT REPORT FORMAT 
NETC - NEWPORT 

EXECUTIVE SUMMARY 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

Risk Characterization 
6.1 Quantitative Risk Assessment 
6.2 Qualitative Analysis of Risks 
6.3 Uncertainty Assessment 

Uncertainties/Limitations 

8.0 References 

Introduction 
1.1 Objectives 
1.2 Methodology 

Identification of Chemicals of Potential Concern 
2.1 Data Collection 
2.2 Data Evaluation 
2.3 Summary of Data by Medium 
2.4 Selection of Chemicals of Concern 

Contaminant Fate and Transport 
3.1 Potential Routes of Migration 
3.2 Contaminant Distribution and Observed Migration 

Exposure Assessment 
4.1 Development of Exposure Scenarios (General) 
4.2 Exposure Scenarios Addressed in the Health Assessment 
4.3 Estimating Environmental Concentrations 
4.4 Evaluating Uncertainty 

Toxicity Assessment 

APPENDICES 

A. Risk Assessment Methods and Results 
B. Toxicological Profiles 
C. Physical/Chemical and Environmental Fate Properties 



TABLE 2 

SITE 01 - PHASE I 

SOIL 

Semivolatiles 

Carcinogenic PAHs 
3,3-Dichlorobenzenidine (UJ) 

CONTAMINANTS OF CONCERN’ 

Inorganics 

I?;-. , 

Antimony 
Arsenic 
Beryllium 
Copper 
Lead 
Zinc 

Volatiles 

GROUNDWATER 

Semivolatiles 

Carcinogenic PAHs (UJ) 
Naphthalene 
3,3-Dichlorobenzenidine (UJ) 
2-Methylnaphthalene 
1,4-Dichlorobenzene 

Inoreanics 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
zinc 

Volatiles 

Benzene 
Bromodichloromethane (UJ) 
Carbon Tetrachloride (UJ) 
Chloroform (UJ) 
Dibromochloromethane (UJ) 
1,l -Dichloroethene (UJ) 
1,2-Dichloroethene (UJ) 
1,2-Dichloropropane (UJ) 
Ethylbenzene 
S tyrene (UJ) 
1,1,2 ,ZTetrachloroethane (UJ) 
Tetrachloroethene (UJ) 
Toluene 

' Chemicals placed on the Contaminant of Concern list as a result; of the 
UJ data and lacking confirmed detected concentrations, are indicated by UJ. 



SOIL 

Volatiles 

TABLE 2 
(Continued) 

SITE 01 - PHASE I 

CONTAMINANTS OF CONCERN 

GROUNDWATER 

Volatiles 

1,1,2-Trichloroethane (UJ) 
Vinyl Chloride (UJ) 
Xylene 



TABLE 3 

SITE 09 - PHASE I 

SOIL 

Volatiles 

Semivolatiles 

Carcinogenic PAHs 

Inorganics 

Arsenic 
Beryllium 

CONTAMINANTS OF CONCERN2 

GROUND WATER 

Volatiles 

Benzene (UJ) 
Chloroform 
Chloromethane (UJ) 
1 , 1-Dichloroethene (UJ) 
S tyrene (UJ) 
1,1,2,2-Tetrachloroethane (UJ) 
Tetrachloroethene (UJ) 
Vinyl Chloride (UJ) 

Semivolatiles 

Acenaphthylene(UJ) 
Carcinogenic PAHs 
Dibenzofuran 
Naphthalene (UJ) 
Phenanthrene 

Inorganics 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Manganese 
Mercury 
Zinc 

2 Chemicals placed on the Contaminant of Concern list as a result of the 
UJ data and lacking confirmed detected concentrations, are indicated by UJ. 



TABLE 4 

SOIL 

Semivolatiles 

Carcinogenic PAHs 

Inorganics 

Arsenic 
Beryllium 

SITE 12 - PHASE I 

CONTAMINANTS OF CONCERN3 

GROUND WATER 

Semivolatiles 

3,3-Dichlorobenzenidine (UJ) 

Inorganics 

Arsenic 
Beryllium 
Chromium 
Copper 
Manganese 
Selenium 
Silver 
Thallium (UJ) 
Vanadium 
Zinc 

3 Chemicals placed on the Contaminant of Concern list as a result of the 
UJ data and lacking confirmed detected concentrations, are indicated by UJ. 



TABLE 5 

SITE 13 - PHASE I 

SOIL 

Semivolatiles 

Carcinogenic PAHs 

Inoraanics 

Arsenic 
Antimony 
Mercury 

Volatiles 

CONTAMINANTS OF CONCERN4 

GROUND WATER 

Semivolatiles 

Bis(2-chloroethyl)ether (UJ) 
Carcinogenic PAHs (UJ) 
1,4-Dichlorobenzene (UJ) 
3,3-Dichlorobenzenidine (UJ) 
2,4-Dinitrotoluene (UJ) 
2,6-Dinitrotoluene (UJ) 
Hexachlorobenzene (UJ) 
Hexachlorobutadiene (UJ) 
Hexachloroethane (UJ) 
N-nitroso-di-n-propylamine (UJ) 

Inorganics 

Arsenic 
Beryllium 
Chromium 
Manganese 
Thallium 

Volatiles 

1,2-Dichloroethene 
Ethylbenzene 
Tetrachloroethene 
Trichloroethene 
Toluene 
Xylene 

4 Chemicals placed on the Contaminant of Concern list as a result of the 
UJ data and lacking confirmed detected concentrations, are indicated by UJ. 
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1.0 INTRODUCTION 

This document is an Ecological Assessment Plan for four RI/FS sites at the Naval 

Education and Training Center (NETC) in Newport, Rhode Island. These sites are: Site 01 - 

McAllister Point Landfill; Site 09 - Old Fire Fighting Training Area; Site 12 - Tank Farm 

Four; Site 13 - Tank Farm Five. This plan briefly describes the work completed to date 

and the additional work planned as part of the Environmental Evaluation. The 

Environmental Evaluation will be conducted according to the EPA guidance document :Ri> 

G (U.S. Assessment uidance for u 

EPA, 1989), guidance developed by EPA Region I in their Sunulemental Risk Assessma 

Guidance for the Superfund Program, and EC0 Update - Ecological Assessment of 

Suoerfund Sites: An Overview (U.S. EPA, 1991). The recent EC0 Update provides an 

overview of the structure of an Ecological Assessment (Figure 1) and the role of the 

assessment in the RI/FS Process (Figure 2). 

I... 
The overall objective of the planned Ecological Assessment is to provide a qualitative 

and quantitative assessment of the environmental risks and/or impacts associated with 

conditions at the four NETC sites (collectively referred to as “the sites” for the purposes of 

this document). These conditions include the presence of chemical contaminants in soil and 

groundwater and the potential that some of these chemicals are reaching adjacent streams, 

wetlands, or marine environments (Narrangansett Ray). Thus, the assessment will consider 

ecological components within freshwater, marine, wetland, and terrestrial environments. 

The specific objectives of the overall assessment will be to: 

a Identify ecological components or species (e.g., birds, 
mammals, wetland vegetation, marine organisms) that may be 
exposed to chemicals associated with existing conditions at the 
site; 

0 Select endpoints of concern (e.g., reproduction, survival); 

0 Identify the pathways and routes by which ecological 
components may be exposed to the chemicals; 

0 Measure or estimate exposure point concentrations; 



0 Develop information on the toxic effects of the chemicals; 

0 Characterize the environmental risks associated with the 
exposure under current and future conditions; 

a Assess the uncertainties associated with the estimates; and, 

0 Discuss the ecological significance of the findings. 

The Ecological Assessment will use a “weight of evidence” approach which includes 

direct field observations, selected field and laboratory studies, and evaluation of chemical 

analytical data relative to environmental benchmarks. When integrated into the overall 

assessment, these methods will provide a perspective on the nature of ecological risks at the 

site. 

This document follows the organization suggested in with the recent Eco Update 

(US. EPA, 1991) but, also includes all elements of an assessment as identified in the U.S. 

EPA Region I Suuulemental Risk Assessment Guidance for the Suoerfund Program. The 

Region I guidance includes: defmition of objectives, site characterization, and potential 

receptors, selection of chemicals, species, and endpoints for risk assessment, exposure 

assessment, toxicity assessment, and risk characterization. 

This Ecological Assessment Plan has six major sections. 

0 Background and Site Description - This section provides a brief overview of 
the site and describes what is known concerning the extent of contamination in 
relation to ecological components. It is a basis for identifying important 
aspects of the site and data needed to complete the assessment. 

0 Plan for Site Characterization - This section describes how the site will be 
characterized relative to ecological components (receptors), presence of 
contaminants in media to which the components may be exposed, and potential 
for migration of contaminants. Such information is important for all parts of 
the Ecological Assessment but specifically will be used in the Problem 
Formulation component (Figure 1). 

The site characterization section also describes the surveys that will be carried 
out to provide information on the non-marine habitats located at the site. 

3 

TRC 



0 Plan for Problem Formulation - This part of the assessment plan describes the 
activities that will identify: contaminants of ecological concern; ecologicdl 
components (receptors) for evaluation; endpoints of concern; exposure 
pathways; and, known effects. The Problem Forrnuhtion will provide the 
basis for proceeding with the subsequent portions of the Ecological 
Assessment. 

0 Plan for Exoosure Assessment - This section of the assessment plan 
describes the general approach to be used to complete the exposure 
assessment. Specific methods will depend on the results of the Site 
Characterization and Problem Formulation. 

8 Plan for Ecological Effects Assessment - This section describes the 
approach that will be used to develop Information on the toxicity of the 
contaminants to environmental components. 

0 Plan for Risk Characterization: This section describes the general 
methods that will be used to make qualitative and quantitative 
characterizations of risk. This section will also indicate how 
uncertainties will be characterized. 
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2.0 BACKGROUND AND SITE DESCRIPTION 

2.1 Introduction 

The Naval Education and Training Center (NETC) occupies approximately 1,431. 

acres on the west shore of Aquidneck Island in Narragansett Bay. The NETC is spread out 

along nearly six miles of the shoreline in the towns of Newport, Middletown and 

Portsmouth, Rhode Island. 

Navy operations at the site began during the Civil War. Activities at the base have 

fluctuated over the years, and recent consolidation of Naval forces has lead to reductions in 

numbers of on-site Navy personnel and in the size of the base itself. Much of the original 

acreage has been excessed or leased. 

Environmental investigations at the NETC began under the Navy Assessment and 

Control of Installation Pollutants (NACIP) program with an Initial Assessment Study (IAS) 

conducted in 1982 and 1983 by Envirodyne Engineers. Six potentially contaminated areas 

were identified during this study, and investigated during the subsequent Confirmation Study 

conducted over the period from 1983 to 1986 by Loureiro Engineering Associates. Additional 

environmental investigations at the site have been completed in conjunction with tank closure 

plans. 

A Remedial Investigation @I) of the site has recently been completed by TRC 

Environmental Consultants working under the Department of Defense Installation Restoration 

(IR) Program. The four areas studied during the RI and which are addressed in this work 

plan are the following: 

l Site 01 - McAllister Point Landfill 
l Site 09 - Old Fire Fighting Training Area 
l Site 12 - Tank Farm Four 
l Site 13 - Tank Farm Five 
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2.2 Site Description 

2.2.1. HvdrogeoloPy 

The local geology is characterized by an overburden of glacial deposits which range 

from 1 foot to 50 feet thick. Most of the glacial deposits are till, but some isolated omwash 

areas are present. 

Surface elevations range from near mean sea level to 175 feet. Many areas have low 

elevations which are susceptible to flooding during storm surges. Ninety percent of the land 

has slopes of 0 to 9 percent. 

The site is located within the Narragansett Bay drainage basin. All surface water 

drainage from the basin is into the Bay. At the site, drainage is provided by several brooks 

and streams. 

Groundwater is found at depths from less than 1 foot to about 30 feet. The average 

depth to groundwater is 14 feet. Groundwater at the site flows toward streams or directly 

into the Bay. 

2.2.2 Regional Habitats 

Terrestrial Systems 

Review of site history indicates that there are no areas on the site that have not been 

at one time or another disturbed by base operations. 

Upland vegetation in much of the site is restricted primarily to perennial weeds and 

grasses. Upland trees occur near residences, drainageways and around the tank farms and on 

McAllister Point landfdl. 

Stream And Wetland Svstems 

There are two freshwater streams and associated wetland systems within the 

boundaries of the four sites addressed in this workplan and one salt marsh wetland system. 

The two freshwater systems are: Normans Brook (Tank Farm Four) and Gomes Brook: (Tank 

Farm Five). 
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Offshore Marine Svstems 

The NETC is located along the shoreline of Narragansett Bay. The boundaries of the 

McAllister Point Landfill and the Old Fire Fighting Training Area extend right to the 

shoreline. The western boundaries of Tank Farm Four and Tank Farm Five are separated 

from the shoreline by Defense Highway. 

2.3 Contaminant Characterization 

The following sections describe the four sites addressed in this workplan and 

summarize the results of the previous investigations completed at them. 

2.3.1 Site 01 - McAllister Point Landfill 

The McAllister Point Landfill is approximately 11.5 acres and is between Defense 

Highway and Narragansett Bay in the central portion of the NETC facility. The site is 

mounded in its central to north-central portion and is flat at the northern and southern ends. 

The site elevation is approximately 15 to 35 feet above mean low water level. The western 

edge of the site drops steeply to the shoreline. 

The area is vegetated with grass, weeds and some small trees. A small, lightly 

wooded areas is present at the northern end of the mounded area. A more mature wooded 

area is present near the northeastern edge of the site between the railroad tracks and Defense 

Highway. 

Groundwater flow direction at the site is from east to west, toward Narragansett Bay. 

The groundwater is tidally influenced. 

The site generally slopes in an east-west direction. During periods of heavy ram, 

ponded water forms in a small depression in the north-central portion of the site. The 

western edge of the site bordering Narragansett Bay is characterized by a steep slope to the 

shoreline. Springs have been observed discharging from the bottom of the landfti bank into 

the Bay. 

The landfill was in operation for twenty years from 1955 to the mid-1970’s. 

Historically, the landfill received barrels containing liquid wastes, including paints and oils, 

and at least two transformers containing PCBs, along with domestic wastes. A waste 
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incinerator operated at the site from 1965 into the early 1970’s, with ash residue disposed of 

on site. Wastes were placed on top of the bedrock. Throughout the period of its use, the 

landfill was extended into the Bay using wastes as fill. The site was subject to periodic 

flooding until the elevation of the site was increased with the ffi. The total depth of waste 

materials at the landfill varies in depth from 3-24 feet. The landfill was closed (1973) with a 

three-foot thick soil cap. This cap currently varies from O-4 feet in thickness over the site. 

The site was investigated in the IAS and the CS. Results indicated that low levels of 

contamination may be associated with the landfill cap material. Samples from the leachate 

springs exhibited metals, cyanide, phenol, and some organic constituents. 

Sediment and mussel samples indicated the presence of inorganic contaminants in 

areas adjacent to the site, especially near the southern end of the landfill, with levels 

decreasing with distance from the site. However, PCB contamination detected in mussel 

samples appeared to be attributable to area-wide contamination, on the basis of background 

samples. Ground water samples exhibited elevated levels of metals. 

The RI investigations included ambient air and radiological surveys, a geophysitz 

_1 -,, survey, surface soil sampling, test borings, and groundwater monitoring well installatio~n and 

sampling. Sediment and mussel sampling was originally proposed but abandoned due 1.0 lack 

of approved analytical methods. No surface water or sediment samples were collected at this 

site during the RI. 

RI results indicated significant VOC contamination in soils and fill in the central 

portion of the landfill area, although no consistent area-wide pattern was evident. The most 

frequently detected VOCs were 1,2dichloroethene, 1, 1 , 1-trichloroethane, trichloroethene, 

tetrachloroethylene and the BTEX compounds. BNAs were elevated throughout the site. 

PAHs were detected at elevated concentrations in the northern portion of the site. Pesticides 

(4,4’-DDE, 4,4,‘-DDD and 4,4’-DDT) were detected at low levels in surface soils. PCBs 

were detected in surface soils along the shoreline and in subsurface soils in the north-central 

and southern portions of the site. Various inorganics were detected at elevated levels across 

the site, with the highest levels in soils from the central and south-central portions of the 

landfill and in ash materials in the northern portion of the site. Soils along the shoreline in 
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the southern portion of the site had elevated cadmium, copper, nickel, lead and zinc 

concentrations. 

Results indicated elevated levels of VOCs (BTEX), an oil product, and PCBs in the 

ground water in the southern portion of the site, and elevated VOC levels in the groundwater 

in the central portion of the site. Several inorganics were detected at elevated levels 

throughout the site, with the highest levels detected in wells from the north-central and 

southern portions of the site. Low levels of BNAs (PAHs, phenols) were detected in the 

central and southern portions of the site. No pesticides were detected in groundwater 

samples. 

2.3.3 Site 09 - Old Fire Fighting Training; Area 

The Old Fire Fighting Training Area site occupies approximately 5.5 acres at the 

northern end of Coasters Harbor Island. A child care center, picnic area, playground and 

baseball field are at the site. Two soil mounds are present: a 15 foot high mound in the 

center of the site, and a 6 foot high mound in the western comer of the site. The topography 

slopes slightly from south to north, with the northern edge of site slightly higher.in elevation 

than the shoreline of the Bay. Small ponded areas occur on the site during periods of heavy 

rain. 

The site was used for fire fighting training from the 1940’s until 1972. A network of 

underground piping was used to carry a water/oil mixture to the site. The mixture was 

sprayed onto the training buildings and set on fire. 

This site was not investigated in detail during the IAS and was not studied in the CS. 

In 1987, oily subsurface soils were discovered during completion of geotechnical borings for 

a building expansion. Environmental investigations during the RI included ambient air and 

radiological surveys, a geophysical survey, a soil gas survey, surface soil sampling, test 

borings and groundwater monitoring well installations and sampling. 

The overburden materials consist of up to four feet of fti over till deposits Bedrock 

is encountered at depth of 5.5 to 10.2 feet below the surface. Groundwater is found at a 

depth of approximately six feet below the surface, and flows north toward the Bay. 
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Pesticides and PCBs were detected at low levels in surface soils. VOCs (2-butanone, 
?’ -. toluene, ethylbenzene and xylene) were detected in the subsurface soils in the central portion 

of the site. BNAs (PAHs and phthalates) were detected over most of the site, with elevated 

levels in the northern, western and eastern portions of the site. 

Low levels of BNAs were detected in the groundwater in the central and north-central 

portion of the site. Inorganics were detected at elevated levels in surface and subsurface 

soils and in groundwater. The highest concentrations were detected in the northern portion 

of the site. Analysis of the groundwater data indicates that inorganics may be migrating off- 

site. No pesticides or PCBs were detected in groundwater samples. 

Although elevated VOCs levels were not detected in groundwater, the presence of 

elevated soil gas readings, petroleum odors and sheens in wells indicates the potential for 

VOC contamination of the groundwater. 

2.3.4 Site 12 - Tank Farm Four 

,. .F.\ 

Tank Farm Four occupies approximately 88 acres in the northern part of the NIETC 

site. The topography generally slopes gradually to the west. The steepest surface gradients 

are located near Normans Brook, a perennial stream, which crosses the southwestern comer 

of the site. During heavy rains, water collects in a small ditch which runs between the site 

and Defense Highways and in low-lying areas in the northern comer of the site. 

The central portion of the site is vegetated with grass and weeds and is used as a 

grazing land for cows. Other areas of the site are covered with dense brush and some trees. 

An area of mature pine trees is located along the eastern edge of the site. 

Twelve 60,000-barrel underground storage tanks and associated piping are located at 

the site. Diesel and fuel oil were stored at the site. Between 100,000 and 190,000 gallons 

of tank bottom sludges were reportedly disposed of on the ground between the 1940’s and the 

1970’s. 

In the 1950’s Norman’s Brook was dammed and a reservoir formed at the point 

where the brook exits the site. Recent observations indicate that the reservoir no longer 

exists. 
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Tank Farm Four was first studied in the IAS and the CS. Oil and Grease were 

detected in surface soil, and petroleum hydrocarbons were detected in a surface water and a 

sediment sample from Normans Brook. Lead and petroleum hydrocarbons were detected in 

groundwater. 

The RI investigation at the site included ambient air and radiological surveys, a soil 

gas survey, surface soil sampling, groundwater monitoring well installations and sampling, 

surface water and sediment sampling in Normans Brook, and sampling of materials from the 

USTs, the former oil/water separator and the “ruins. “. 

No fill materials were encountered in borings at the site. The overburden materials 

consist of 12 to 29 feet of sand and silt and glacial till. Groundwater generally flows to the 

southwest, towards the Bay, but is the flow is affected by Normans Brook. Groundwater 

springs have been observed along the land slope east of Normans Brook. 

No significant levels of contamination were detected during the RI at this site. Total 

petroleum hydrocarbons were detected in soils at elevated levels near the oil/water separator 

and in one location along the access road. VOCs, BNAs and pesticides were detected in a 

few samples at low levels. Inorganics were generally detected at background levels in soils, 

but were somewhat elevated in groundwater samples. No VOCs, BNAs, pesticides or PCBs 

were detected in groundwater. 

VOCs (carbon disulfide), BNAs and pesticides (4,4’-DDT) were detected at low 

levels in sediment samples. Three inorganics (arsenic, cobalt, and iron) were detected at 

elevated levels in sediment samples. The highest concentrations were detected in the O-l foot 

sample intervals. 

VOCs (carbon disulfide and carbon tetrachloride) were detected at low levels and 

inorganics (cadmium, lead and zinc) were detected at elevated levels in surface water 

samples. The highest levels of inorganics were detected in a surface water sample collected 

near the mouth of Normans Book. No BNAs, PCBs or pesticides were detected in surface 

water. 

Low levels of various contaminants were detected in samples from the oil/water ’ 

separator. Elevated VOCs (BTEX), PAHs and inorganics (iron, lead, zinc) were detected in 

samples from the tanks. 
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Exposures to contaminants in surface soils and to contaminants in surface water and 

sediments in Normans Brook are possible. 

2.3.5 Site 13 - Tank Farm Five 

Tank Farm Five occupies approximately 73 acres in the north-central portion of the 

site. The topography generally slopes to the north. The central portion of the site is 

gradually sloping and well drained. The steepest surface gradients are located near Golmes 

Brook, a perennial stream, which flows across the northeastern portion of the site. A marshy 

area is located near the brook in the eastern comer of the site. The brook flows off-site and 

into the Bay. 

The site is vegetated with grass, weeds, brush and trees. Most of the site is covered 

with very dense scrub shrubs and low brush. An area around the new Fire Fighting Training 

area is grassy with new sod. Mature trees are located in the northern and southern corners 

of the site. 

Eleven 60,000-barrel underground storage tanks and associated piping are on the site. 

,,- .-._ Like Tank Farm Four, diesel and fuel oil were stored at the site. Between 100,000 and 

175,ooO gallons of sludge was reportedly burned in a pit at the site. 

This site was studied during the IAS but not investigated in the CS. However, prior 

to the RI, some environmental sampling was done in conjunction with tank closure 

investigations in 1985 and 1986. Low levels of metals, elevated VOCs, and a petro1eu.m 

product were detected in groundwater samples collected from wells near the tanks. Analysis 

of the data indicated the downgradient migration of contaminants, and the movement of 

chlorinated contaminants downward through the water column. 

RI investigations at the site included ambient air and radiological surveys, a 

geophysical survey, a soil gas survey, surface soil sampling, groundwater monitoring well 

installation and sampling, surface water and sediment sampling in Gomes Brook, and 

sampling of materials from the USTs and the oil/water separator. 

The overburden deposits at the site consist of 1 to 21 feet of glacial till. 
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VOCs, BNAs and pesticides were detected at low levels in soils. Inorganics were detected at 

elevated levels in subsurface soils. Petroleum hydrocarbons were detected in soils across the 

site, at levels ranging from 4 to 60,000 ppm. The highest TPH levels were detected in 

stained samples collected near Tank 50. No PCBs were detected in soils. 

VOCs (1,2-dichloroethene, 1 ,Zdichloroethane, trichloroethene, tetrachloroethene, 

ethylbenzene and xylene) at elevated levels and BNAs at low levels were detected in 

groundwater samples from wells near Tank 53. Elevated inorganics were detected in all 

wells at the site, with the highest concentrations from wells in the central portion of the site. 

No pesticides or PCBs were detected in groundwater. 

Lead was detected at low levels in all sediment samples from Gomes Brook. 

Petroleum hydrocarbons were detected in sediment samples at concentrations ranging from 4 

to 155 ppm. The highest concentrations were detected in downstream samples. PCBs were 

not detected in sediment samples. No contaminants were detected in surface water samples. 

Low levels of VOCs, BNAs and inorganics were detected in samples from the 

oil/water separator. VOCs, BNAs and inorganics were detected at elevated levels in 

samples from the tanks. 
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3.0 PLAN FOR SITE CHARACTERIZATION 

3.1 Obiectives 

Site characterization is an important part of the Problem Formulation step of an 

Ecological Assessment as well as for other steps in the process. The primary objectives of 

the site characterization are to: 

0 identify the kinds and spatial extent of habitats that are present on and around 
the site; 

0 identify the species and biological communities that may use these habitats and 
that may be potential receptors with regard to contaminants present in soils, 
sediments, and surface waters at the site; 

0 determine, through direct observation, the general functional condition 04 
wetlands on the site; 

l determine the extent and nature of contamination of environmental media with 
regard to potential exposure of species and biological communities. 

The site characterization portion of the RI will contain some of this information. 

Every effort will be made to integrate information from the RI in a manner that is 

specifically relevant to the ecological assessment while minimizing redundancy. 

3.2 Characterization of Terrestrial Habitats 

3.2.1 Overview 

The objective of the habitat survey is to identify the nature and composition of aquatic 

and terrestrial animal and plant communities in the vicinity of the site to provide a basis for 

identifying potential receptors. Section 3.3 of this plan outlines the approach that will be 

used to evaluate wetland systems. Offshore marine systems will be characterized in a 

separate study. 

To characterize the habitats at and in the vicinity of the site, biologists will provide: 

descriptions of the nature and composition of plant and animal communities in the immediate 

vicinity of the site; descriptions emphasizing wildlife species, their habitat, and key food 

organisms; selection of species or groups of species for evaluation of potential risks air 

,A- --_ 
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impacts; a description of significant habitat; information on federal or state threatened or 

endangered species. 

These tasks will be accomplished by conducting a literature search; a review of 

threatened and endangered species; a field assessment (a qualitative survey of the flora and 

fauna), and a stressed vegetation analysis. 

3.2.2 Literature Review 

The purpose of the literature review is to provide background information on the 

species of plants and animals expected to occur on the site and in proximate areas; the use of 

the general area by migrating or overwintering species; and the general distribution and 

abundance of species in the area. The review will include an examination of data bases as 

well as files at the RIDEM and the agencies listed in Subsection 3.3 on wetland delineations 

and functional assessment. The primary literature will be consulted for pertinent 

information. 

3.2.3 Review Of Threatened And Endangered S-pecies 

Rhode Island Department of Environmental Management and US Fish and Wildlife 

Service, Office of Endangered Species lists for the endangered or threatened species which 

may inhabit or use the Newport area and the environments associated with the base 

specitically will be reviewed. This information will be checked with RIDEM and the US 

Fish and Wildlife Service and maps will be provided at appropriate scales to show important 

habitat or nesting sites for these species. These maps will be at the same scale and on the 

same base map as the wetland delineations. Potential effects on endangered or threatened 

species will receive special consideration, taking into account the potential for direct 

organismal and habitat effects, while keeping in mind the reasons for the preexisting threats 

to these species. 
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3.2.4 Field Assessments 

The purpose of this task is to provide qualitative field verification of the types o4 

habitat and wildlife on and near the site. Field biologists will conduct field assessments of 

the various terrestrial wetland and aquatic habitat types on site and in nearby areas. This will 

require coordination with the team of wetland specialists conducting the wetland delineations. 

One or more of these specialists will also be among the field team doing the field 

assessments. 

A qualitative reconnaissance survey will be performed at the site to identify hablitat 

and the local wildlife. The effort will focus on the known disposal sites and on stream/river, 

wetland, marsh, and upland areas in the less developed portions of the NETC. A senior 

field naturalist will be responsible for these surveys. 

The surveys require walkovers of the site. Positioning will be by “line of site” and 

will therefore be approximate. A field map will be used to guide the survey and for 

recording observations. The walkover path will be planned and modified as appropriate in 

the field. The path will be dictated by the types of environments encountered and their 

extent as based upon visual observations. Obvious habitat features which may be of 

particular value to wildlife will be examined closely (for example, a large stand of trees 

which may provide cover for a wide variety of wildlife may be walked over more slowly and 

with closer spacing between “transects” than open meadow areas). The exact course of the 

walkover will be determined by the biologist in the field. The course of the walkover will be 

based’ on such observations as nesting sites, physical signs of wildlife, audible signs of birds, 

changes in vegetation patterns, obvious changes in hydrologic conditions, changes in slope, 

and physical accessibility. 

During the survey observations will be made on: 

0 major flora in wetland and upland areas; 

0 bird, amphibian, and mammal sightings or physical evidence of these (e:.g., 
nesting sites, tracks). We will initially identify bird species by their songs. It 
has been our experience that once a species has been noticed and identified by 
its song, follow-up visual confirmation is usually possible. For example in a 
recent visual bioassessment at a state superfund site (New York State), ‘we 
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were able to identify 68 bird species by song in approximately one hour. Of 
these 68 species first noted by their song, we were able to make visual 
confirmation of 64 species. 

0 the presence/absence of soil invertebrates by qualitative sampling (digging and 
sieving on-site); 

As the walkover occurs, the biologist will take samples of soil and sediment using a 

shovel or a petite ponar grab sampler if necessary for sediments. The soil or sediment will 

be examined in the field for a qualitative assessment of soil or sediment invertebrates and a 

course classification of sediment and soil as silt, clay, or sand/gravel. 

Observations will be recorded in several ways: 

0 a rough field map will be used to mark the locations of major habitat types, 

0 observations and notes will be recorded by the biologist in a field log book 

0 videotaping will occur during the survey to record the observations and to 
record the comments of the wildlife biologists as they conduct the survey. On 
other Superfund sites, we have found that the use and subsequent review of 
videotape is a useful and complementary adjunct to ecological field notes. It 
also allows other biologists who were not in the field at the time to provide 
additional comment on site conditions. 

The survey will be qualitative rather than quantitative since the objective is to 

provide an inventory of terrestrial fauna on-site. The goal is to provide site specific 

observations concerning the diversity (i.e. number and type) of species rather than data for 

assessment of population structure or community analyses. These data will be used to 

provide an informed site-specific basis for selection of ecological components (receptors) for 

the overall Ecological Assessment. 
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3.2.5 On-site Stressed Vegetation Analvsis 

During the survey, observations will be made on the occurrence of stressed vegetation 

at the site. Possible indicators of stressed vegetation include: discoloration, low (relative to 

expected) population density, monospecific stands, low species diversity, invasion of 

opportunistic species, abundance of species indicative of “primary succession”. Such 

conditions may not always indicate toxic effects inasmuch as substrate, hydrologic, 

meteorologic, and physical disturbances may also cause such symptoms. Therefore, stressed 

vegetation data must be interpreted 

cautiously. 

If encountered, areas of stressed vegetation will be recorded on field notes; 

photographed or videotaped; and flagged for subsequent surveying onto maps at the same 

scale as the wetland delineation maps (see subsection 3.3). 

3.2.6 Assessment of Freshwater Svstems 

As discussed previously in Section 2, Background and Site Description, several 

streams run through the site including Normans Brook (Tank Farm Four) and Gomes Brook 

(Tank Farm Five). In addition, there are several areas on the sites where water ponds on a 

temporary basis. A qualitative assessment of the freshwater aquatic environments will be 

made during the habitat survey. Seines or dip nets will be used nearshore in several of the 

major surface water bodies to sample fish and larger invertebrates. Kick net and/or ponar 

grab samples will be obtained and sieved on-site to determine the general composition of 

benthic invertebrates. These samples will be examined using a rapid benthic assessment 

methodology. 
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3.2.7 Data Products 

The data products from the habitat survey will include tables and maps which will 

allow a qualitative biological characterization of the site and proximate areas. These will be 

provided in a report which will include: 

Descriptions of the nature and composition of plant and animal communities in the 
immediate vicinity of the site using a combination of maps (for major vegetation and 
habitat types) and tables for species composition of the communities - much of this 
data will be generated during the wetlands delineation and functional assessment 
described in subsection 3.3; 

Descriptions emphasizing wildlife species, their habitat, and key food organisms; 
important features of the biology of these species, such as migrations into and out of 
the area and nesting; 

Selection of species or groups of species for evaluation of potential risks or impacts, 
based on the information gathered from available literature and the planned field 
survey. This list will include: terrestrial vegetation, soil invertebrate community, 
amphibians, reptiles, mammals, and birds, depending on the nature of the 
environment; 

A description of significant habitat, wetlands, regulated streams, lakes, and other 
resources in the immediate vicinity of the site. As suggested by US EPA (1989) 
guidance, we will describe habitats that “are unique or unusual or necessary for 
continued propagation of key species”. The U.S. Fish and Wildlife Service and State 
Of Rhode Island Department Of Environmental Management are primary sources of 
this information; 

Information on federal or state threatened or endangered species. We will provide 
maps at the appropriate scales to show the locations of habitats or nesting sites for 
such species. 

The final report will integrate this information with the results of the wetland 

delineation. These data products will be used in the exposure assessment and 

characterization of risk to help select appropriate receptors and describe the existing 

environment. 
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3.3 Wetland Delineation and Functional Assessment 

3.3.1 Overview 

The purpose of the wetland delineation and functional assessment is to identify on-site 

and adjacent wetlands and their boundaries; provide maps of the wetland boundaries relative 

to the site; assess the functional value of the identified wetlands based on standard method; 

contribute to the habitat descriptions of the site and nearby areas; provide input to the 

exposure assessment and risk characterization. 

A wetlands delineation will be conducted based upon the State and Federal Methods 

in accordance with R.I.G.L. Section 2-1-18 and the Federal Manual For Identifying And 

Delineating Jurisdictional Wetlands, 1987. The wetland functional analysis will use the. 

Wetland Evaluation Technique (WET) model developed by the Army Waterways Experiment 

station. 

A wetlands delineation establishes the wetland boundary based upon the three es#sential 

characteristics of wetlands: hydrophilic vegetation, hydric soils, and wetland hydrology. The 

1987 Federal Manual describes technical criteria for identification of these characteristics. 

_* --. (Appendix A provides the descriptions of these criteria.) The criteria for all three 

characteristics must be met for an area to be identified as a wetland. The State of Rhode 

Island uses a vegetational approach to establish the limits of a wetland. Both wetlands 

methods will be employed to assess whether a particular area meets either set of criteria. 

This is done by conducting a field survey of the plants, soils, and general hydrology of on- 

site and adjacent areas. The wetland scientist will augment the WET analysis with an 

interpretation of results combining the vegetative, soils, and hydrology aspects of the study. 

The wetland functional assessment evaluates three general aspects of a wetland: social 

significance, effectiveness of the wetland, and habitat suitability for species and species 

groups. The WET model uses data from the wetlands delineation field survey, and 

appropriate agency files, maps, and photographs. 

The wetland delineations will focus on the following wetland areas: 

Bordering freshwater wetlands associated with Nor-mans Brook (Tank Farm Four) 
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Bordering freshwater wetlands associated with Gomes Brook (Tank Farm Five) 

Tidal wetlands around McAllister Point Landfill 

Tidal wetlands around Old Fire Fighting Training Area 

3.3.2 Prenaration for Wetlands Delineation And Functional Assessment 

In preparation of the Wetlands Delineation, wetland specialists will review various 

maps and surveys, as available. These will include: aerial photographs, U.S. Fish and 

Wildlife (USFW) Wetland Inventory maps, United States Soils Conservation Service soil 

survey maps, Rhode Island State wetland and Coastal Resource maps, United States 

Geological Survey maps, and Site maps compiled by previous and current consulting 

companies. 

In preparation for the Functional Analysis, the data sources which will be generated 

and reviewed include: 

e Maps and surveys as specified above for the wetland delineation; 

0 The size of the assessment area indicated on a site map; 

0 The input zone (“area surrounding the assessment area which may 
have significant impact on the assessment area in terms of sediments, 
nutrient, or contaminant input”) which will be identified on a map; 

0 The watershed which will be delineated on a topographic map; 

l Identification of service areas including delineations of service area watershed 
(“Services are wetland functions or values which have a fairly well defined, 
off-site delivery point. The service area is the point to which the service is 
delivered. ” An example of a service area is a downstream reservoir which is 
protected by an upstream wetland which removes toxics); 

0 The locality of the site and region of Rhode Island will be defmed (The WET 
Manual defines locality as a relatively small political or hydrologic area such 
as a township, county, section, watershed, or similar hydrologic division; 
region is a larger political, ecological, hydrologic, or jurisdictional area such 
as a state, a region, flyway, Corps District, EPA Region, or hydrologic unit 
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which is relatively homogeneous in terms of topography and landscape 
pattern); and, 

0 Form A: Site Documentation will be completed (according to the WET 
Manual, Form A documents general information about the wetland being; 
evaluated; it serves as a useful reference throughout the evaluation procedure 
and as a documentation of the evaluation following completion. Appendix B 
includes an example of Form A). 

3.3.3 Wetlands Delineation Field Program 

The field portion of the wetlands delineation will be performed coincident with the 

qualitative field assessment (see subsection 3.2). The discrete steps which will be used to 

delineate wetlands are described below. The wetlands delineation will be based on the 

Federal Manual For Identifying And Delineating, Jurisdictional Wetlands, 1987, unless, the 

1991 Unified Federal Manual is fmalii by the time of the survey. In that case, we will 

amend the plan to use this more recent manual. Locations where the State and Federal 

boundaries differ will be noted. 

The field work will involve wetland delineation by placing flags along the wetland- 

non-wetland boundary close enough for accurate surveying and mapping (about every !iO 

feet). The flags will be surveyed by a surveying service which will be engaged under 

separate contract. Field notes will be recorded on field logs. Field notes will be transferred 

to approved data sheets (examples of these are included in Appendix A) and included in an 

appendix of the final report. 

Detailed descriptions of methodology for wetland delineation are included in 

Appendix A. In general, the field delineation on the site and off-site areas will begin at the 

property boundary or other convenient (i.e. easily surveyed) location. The wetland boundary 

will be approximated through visual observations and professional judgement exercised in the 

field. A transect will be established extending from within the wetland perpendicular to the 

approximated boundary and into the non-wetland area. A quadrant will be established on 

the lower (i.e. wetland) end of the transect and observations of vegetation, soils, and 

hydrology will be made. These observations will document the presence of the vegetative, 

soil, and hydrologic criteria (see Appendix A) necessary to defme a wetland. A second 
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quadrant will be established just upgradient of the estimated wetland boundary (in the 

estimated non-wetland) which should allow documentation of non-wetland conditions. A 

third quadrant will be established on the estimated boundary. Data from these quadrants will 

be used to refine the location of the boundary as needed. 

Once the boundary has been determined in this way, it will be walked and flagged 

about every 50 feet using visual observations (concerning vegetation, soils, topography, and 

hydrology) and professional judgement. Additional documentation transects will be 

established as described above when different cover types are encountered. A minimum of 

three documentation transects will be utilized on the site. 

As part of the wetlands delineation, a map will be prepared by a local surveyor 

. (contracted separately) and the information obtained at transect locations will be transferred 

to data sheets (examples of these are included in Appendix A). 

Appropriate keys and text in identifying wetland plants and hydric soils will be used. 

These will include but not be limited to: 

Reed, Porter, 1988. National List Of Plant Species that occur in wetlands; Northeast 
(Region I) 

Femald, Linden. Gray’s Manual Of Botany 

Tiner, Ralph W. Jr. 1988. Field Guide To Non-Tidal Wetland Identification, 
Maryland Department of Natural Resources, Annapolis, MD and USFWS, Newton 
Comer, MA 

County Soil Conservation Service Publications (the specific publications will depend 
upon information acquired during the literature review and interviews with the County 
Soil Service). 

The specific step-by-step field activities for the wetland delineation will include the 

following: 

1. A general reconnaissance survey of delineation area will be completed. 

2. Cover types present within the study area will be identified. 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Starting points will be established for wetland boundary delineations. 

A transect perpendicular to site contour will be established. 

Wetlands will be located according to the Federal Manual For Identifying And 
Delineating Jurisdictional Wetlands, 1987 based on vegetation, soils, and 
hydrologic criteria as well as by state criteria. 

A sampling quadrant will be established within the wetland. As indicated in the 
material in Appendix A, the quadrant will be of such a size that its center will 
be within 5 to 15 feet of a similar upgradient (i.e. non-wetland) quadrant 
across the estimated wetland boundary. The wetland hydrology, soils, and 
vegetation will be documented. (The Mandatory Technical Criteria For 
Wetland Identification as described in the 1987 Federal Manual are included in 
Appendix A. Some of the specific observations which will be documented 
include the following material: Hydrology will be documented based on field 
observations such as digging a hole in a wetland area to estimate groundwater 
levels; squeezing soils to estimate saturation; and looking for evidence of 
flooding such as discolored leaf litter. For soils, the first 18 inches will be 
profiled by visual observations including estimates of soil structure, texture, 
and horizon; estimates of whether the soils are organic; and, for mineral soils 
estimates of color using the Munscll Soil Color Chart, and looking for low 
chroma, mottling, and gleying. Documenting vegetation will include 
identifying species in each vegetative layer, estimating floral abundance, 
identifying dominant species, and classifying the dominants as hydrophilic or 
not. 

Work will proceed by moving upgradient along the transect to the neareist 
estimated upland quadrant. Non-wetland hydrology, soils, and vegetation will 
be documented as described in step 6. 

Work will proceed by moving to the estimated wetland boundary and a 
establishing an additional sampling quadrant. Conditions will be documented 
as described in step 6. 

Work will proceed by flagging the wetland boundary about every 50 feet. As 
described above, the placement of these flags will be based upon information 
obtained from the quadrants, visual observations such as a break in the ~slope 
of the land or changes in vegetation, and professional judgement. 

A new transect will be established within every cover type and steps 4 through 
9 will be repeated. 
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11. A minimum of 3 transects and at least one transect in each cover type will be 
established. Transect intervals should not exceed 0.5 mile as dictated by the 
1987 Federal Manual. 

Immediately after completion of field work, the field biologists will prepare 

documentation data forms which include: recording soils, vegetation, and hydrology data, 

and locating transects on a base map. The specific type of data is described in Step 6 above 

and elaborated upon in The Mandatory Technical Criteria For Wetland Identification as 

described in the 1987 Federal Manual which is included in Appendix A. 

3.3.4 Wetland Delineation And Functional Assessment Re-port 

The wetland delineation and functional assessment report will include a wetland map 

and observations necessary to substantiate professional opinions as to wetland functional 

values such as Ground Water Recharge, Production/Export, Ground Water Discharge, 

Wildlife Diversity/Abundance, Flood-flow Alteration, Aquatic Diversity/Abundance, 

Sediment Stabilization, Recreation, Sediment/Toxicant Retention, Uniqueness/Heritage, and 

Nutrient Removal/Transformation. 

The report preparation will require: entering records into WET 2.0 computer program 

(the records are those as defined in Wetland Evaluation Technique Volume 2, Methodology, 

by Paul Adamus, E.J. Clairain, Jr., R.D. Smith, and R.E. Young, October 1987, 

Department of the Army Waterways Experiment Station); identifying key conditions which 

lead to a particular functional rating; correlating conclusions with professional opinions; and 

rectifying differences between computer output and professional opinions. 

The functional wetlands analysis will use the WET model. The WET evaluates three 

aspects of wetland functions: 

Social significance which WET defmes as an assessment of the value of a wetland to 
society due to special designation, potential economic value, or strategic location; 

Effectiveness and opportunity; and, 

Habitat suitability for species and species groups. 

25 



/- . . 
3.4 Characterization of Marine Environment 

Studies on Narragansett Bay generated through the Narraganset Bay Estuaries 

Program will be reviewed. The primary literature will be searched for recent articles related 

to this region of Narragansett Bay. In addition, some of the more recent information o:f the 

Bay has been presented at various symposia and these will be checked. 

3.5 Samnling of Environmental Media 

This section describes the sampling that will be done under Phase II to provide 

additional data for the Ecological Assessment. 

3.5.1 Samplin9 Locations 

Freshwater Wetland Svstems 

Sampling locations within each freshwater wetland system have been selected to 

provide data on upstream (upgradient) conditions, and on-site conditions upstream and 

downstream of major site features (roads, culverts, etc.). Depositional areas downstream of 

major site features have been preferentially selected for sampling. Stream samples wil:l be 

collected in the order of downstream to upstream. Both sediment (SD) and surface wa.ter 

(SW) will be sampled at most locations. 

Gomes Brook 

Gomes Brook drains the northern portion of Tank Farm Five. The Brook is culverted 

under two access roads on the site and then under Defense Highway near its mouth. 

The following stations were selected to characterize Gomes Brook and to identify any 

impact from Tank Farm Five: 

SW-5, SD-5 Existing station; upstream, off-site 

SW-4, SD-4 Existing station; downgradient of tank access road, in relatively 
flat area 

SW-Tl, SD-T1 New station; in tributary (stormwater ditch) 
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SW-4A, SD-4A New station; downstream of tributary 

SW-3, SD-3 Existing station; near French Drain system 

SW-3A, SD-3A New station; upstream of dirt access road 

SW-2, SD-2 Existing station, moved upstream to be within deposition area; 
downstream of dirt access road 

SW-lA,SD-1A New station; upstream of Defense Highway 

SW-lB, SD-1B New station; in depositional area downstream of Defense 
Highway 

SW-l, SD-l Existing station, moved downstream to be closer to mouth of 
brook 

Normans Brook 

Normans Brook drains the southeastern comer of Tank Farm Four. The brook is 

culverted under Defense Highway. 

SW-6, SD-6 

SW-5, SD-5 

SW-4, SD-4 

SW-3, SD-3 

Existing station; upstream, off-site 

Existing station; upstream of concrete pipe 

Existing station; downstream of concrete pipe 

Existing station; depositional area 

SW-2, SD-2 Existing station, moved downstream to be closer to Defense 
Highway 

SW-l, SD-l Existing station; downstream of railroad bridge and Defense 
Highway 

SW-lA, SD-1A New station; flat area near mouth of brook 

At station SW-l/SD-l it is recognized that the railroad bridge and Defense Highway 

may act as potential sources of contamination and will be taken into consideration during data 
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evaluation. At station SW-l/SD-1A an attempt will be made to collect samples at outgoing 

tides to minimize dilution effects of sea water. 

McAllister Point 

SW-11 Springs at the base of the landfill (if flowing) 

SW-12 Temporary ponded water on Landftil surface (if available) 

Tank Farm Four 

SW-13 Low lying areas in northern comer of site where water collects 

Marine Sampling 

Marine sediment and biota (clams and mussels) samples will be collected in 

Narrangansett Bay near the two sites that are adjacent to the Bay. The sampling will be 

conducted by Battelle under separate contract. The sampling stations in the Bay are as 

follows: 

v 

15 near-shore and 5 far-shore sampling stations 

Old Fire Fighting Training Area 

5 near-shore and 3 far-shore sampling locations 

Infaunal/Enibenthic Study 

An infaunal/epibenthic survey will be conducted in Narrangansett Bay. Sampling will 

be conducted separately. The sampling will include approximately ten stations for collection 

of infaunal samples and subsequent quantitative laboratory analysis. In addition, the 

proposed work will include a broad benthic reconnaissance survey for qualitative biological 

analysis of infauna and general sediment type (rapid benthic analysis). Divers will also 

conduct a semi-quantitative assessment of epibenthic fauna and flora. 
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3.5.2 Methods And Analvsis - Stream and Wetland Sediments 

As described in Section 2.2 there are two freshwater habitats addressed into the 

current investigation. The proposed sampling program will provide additional data on the 

distribution of contaminants within these areas. 

Sediments will be sampled with a Ponar Grab or with a hand corer depending on the 

nature of the sediment. Because contaminants will tend to be ,associated with fine grained or 

organic material, the sampling effort will focus on identifying depositional areas within the 

freshwater habitats. Sampling will be conducted at locations most likely to receive surface 

runoff or groundwater discharge. In addition locations that are “upstream” of such arcas will 

be sampled to provide a reference. 

Sediment samples from the areas will be analyzed for BTEX and chlorinated VOCs, 

BNAs, pesticides and metals. 

In addition, the samples will be analyzed for total organic carbon, grain size (percent 

fines), and acid volatile sulfides (AVS). Recent EPA research suggests that measures of 

AVS and bulk metals can provide a better estimate of bioavailability and risk than can 

sediment metals alone. 

Depending on sediment type and stream depth, samples will be collected either with 2 

to 3 inch diameter stainless steel tubes, a petite ponar grab sampler, or with a shovel or hand 

trowel. Organic sediments will be collected by pushing a tube into the top eight inches of 

sediment, The tube will either be capped and labelled, or the tube contents will be extruded 

into a labelled sample bottle provided by the analytical laboratory. In either case, a separate 

clean tube will be used for each sample. Granular sediments in shallow streams will be 

collected with a hand trowel or shovel and deposited directly into a sample container 

provided by the analytical laboratory. In deeper stream sections, we will collect sediment 

samples with a petite ponar grab sampler. Sediment will be transferred to sample bottles 

supplied by the analytical laboratory using a hand trowel. We will decontaminate the 

sampling equipment between samples with an Alconox detergent solution and water followed 

by a distilled water rinse. The information on the sample labels will include sample station 

number, date and time of sampling, and type of analysis to be performed. Samples will be 
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placed in coolers and kept at approximately 4C until delivery to the analytical laboratory 

under chain-of-custody procedures. 

3.5.3 Methods And Analvsis - Surface Water 

Surface water samples will be collected during each of two different hydrologic 

periods. One sample event will occur in the Spring when freshwater flow is expected to be 

greatest. Stream flow measurements will be taken at appropriate points during each 

sampling round. The second will occur in late Summer when flow is expected to be low. 

Surface waters will be sampled directly into appropriate sampling containers or using a 

stainless steel bucket. 

Surface water samples will be analyzed for BTEX and chlorinated VOCs, BNAs, 

pesticides and ,metals. The temperature, Ph, dissolved oxygen level, and alkalinity level will 

be measured at the time of sampling. 

Surface water samples will be collected by submerging samples bottles obtained from 

the analytical laboratory into the stream at midpoint. Where surface water and sediment 

samples will be collected at the same station, we will collect the water sample first to avoid 

collecting sediment particles disturbed by sediment sampling. Surface water samples will be 

labelled and in a similar manner to sediment samples and will be kept in coolers at 

approximately 4C until delivery to the analytical laboratory under chain-of-custody 

procedures. 

3.5.5 Methods And Analvsis - Narrangansett Bay Sediments and Biota 

The sediment and biota samples that will be collected by Battelle will be analyzed for 

PAHs, TAL metals and PCBs. 

The infaunal samples will be analyzed for species composition and abundance. 

Epibenthic observations will include species composition and approximate density of sessile 

epibenthic organisms. 
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4.0 PLAN FOR PROBLEM FORMULATION 

During the Problem Formulation stage of the Ecological Assessment, the overall 

objectives and scope will be established. This has already been accomplished to a large 

extent. In fact, the work that has gone into preparation of this workplan is part of Problem 

Formulation. This section describes the components of the Problem Formulation to be 

developed further and finalized during execution of the work plan. 

4.1 Identification of Contaminants of Concern 

This task will identify Contaminants of concern relative to ecological components of 

the system for the Ecological Assessment. Factors that will be considered in identifying 

these contaminants include: 

0 

l 

0 

0 

0 

0 

0 

0 

Based 

Environmental concentration in surface soils, sediments, surface waters, and 
groundwatcr that may discharge to marine or aquatic habitats; 

Frequency of occurrence in these various media; 

Background levels and the extent to which contaminants exceed these levels; 

Bioavailability of the contaminants in soils 
the site-specific factors (e.g., total organic 
bioavailability ; 

and sediments; this will consider 
carbon) that may affect 

Physical-chemical properties such as solubility, partitioning to lipids, and 
volatility that may affect the behavior, transport, and accumulation of the 
contaminant; 

Potential for bioaccumulation or bioconcentration; 

Potency of the chemical with regard to identified toxicological endpoints; 

The kinds of effects that the contaminant may have and the potential that these 
effects may be additive or synergistic with those associated with other 
contaminants. 

on a review of existing information there are a number of candidate 

contaminants of concern at the base. These include: selected volatile organic compounds 
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, 7-i. (chlorinated and aromatic), semivolatile organic compounds (in particular polycyclic aromatic 

hydrocarbons), pesticides (in particular DDT and its residues), PCBs (in the landfill), and 

metals. 

4.2 Identification 

An exposure pathway describes the links between the sources of contaminants and the 

ecological components (receptors) that may be exposed. Potential exposure pathways will be 

identified by considering the source locations, the media through which the contaminants may 

be transported, the potential for bioaccumulation, and the characteristics of the receptors. 

Animals and plants can come into contact with contaminants in different ways. Exposure 

routes can include direct contact and uptake with soils, sediment, or water, ingestion of food, 

incidental ingestion of soil, and inhalation. 

,. a-. 

4.3 Identification of Ecological Comnonents (Receptors) 

Ecological components including species, faunal types, and communities will be 

selected for evaluation. The identification of potential receptors (species) will be base-cl on 

literature review and field observations conducted during the site characterization. 

A list of ecological components to be assessed will be developed. This list will! 

include species of animals and plants associated with aquatic, wetland, terrestrial, and marine 

environments as well as functional groups and communities. The list will include those 

species, groups, and communities which are likely to occur at the site or (in the absence of 

toxicological data on such species) are phylogenetically or trophically similar to species likely 

to occur. The candidate species, groups, and communities will represent a reasonable cross 

section of the major functional and structural components of the ecosystem under study. 

Consideration will be given to the inclusion of species or groups that represent different 

trophic levels (e.g. saprophytes, herbivores, primary and secondary carnivores), a variety of 

feeding types (detritivores, scavengers, filter feeders, active predators, forage fish), and 

several habitats (aquatic, wetland, upland and marine). 

The assessment will focus on selected ecological components appropriate to each 

habitat type. Selection will be based on relative abundance and ecological importance within 
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the wetland, terrestrial, aquatic, and marine habitats, availability and quality of applicable 

toxicological literature, relative sensitivity to the contaminants of concern, trophic status, 

relative mobility, and local feeding ranges, ability to bioaccumulate contaminants of concern, 

economic importance or federal/state endangerment status, and any observed visible evidence 

of stress. 
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5.0 PLAN FOR EXPOSURE ASSESSMENT 
,. . 

5.1 Objectives And Overview 

The purpose of this section is to describe the steps in the development of an exposure 

assessment. According to recent EPA Guidance (EC0 Update, December, 1991), an 

Exposure Assessment should quantify “the magnitude and type of actual and/or potential 

exposures of ecological receptors to site contaminants”. The key elements include: 

quantification of contaminant release, characterization of receptors, and measurement or 

estimation of exposure point concentrations. 

5.2 Guantification Of Release, Migration. And Fate 

The purpose of this task will be to estimate current and future contaminant levels of 

all affected media. These estimates will be used to estimate exposure point concentrations. 

To accomplish this task the ecological assessment will rely upon direct measurements 

from completed or planned sampling and estimated concentrations from modeling. The 

direct measurements include results from the analysis of groundwater, soil, surface water, 

sediment, and tissue samples. The assessment will include summaries of this data in all 

relevant media. These summaries will include maps of contaminant distribution and/or 

tabulated summaries, or statistical summaries as appropriate to present a clear sense of the 

current distribution of contaminants by media. 

EPA guidance suggests that fate and transport models be used to assess future 

contaminant levels or to predict the movement of contaminants from the source or between 

media. The ecological assessment will use fate models to assess the concentration of 

contaminants in sediment pore water or wetland soils. These models will include predictions 

based upon either Equilibrium Partitioning in which total organic carbon controls the 

distribution of contaminants or distribution of certain inorganic compounds based upon 

EPA’s recent use of Acid Volatile Sulfide. 

The ecological assessment will also use fate models to estimate exposures in 

Narranganset Ray. 
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5.2.1 Estimatinp Exnosure In Soils From Organic Contaminants - Eouilibrium Partitioning 

With regard to chemicals in wetland soils or saturated soils and sediments we are 

interested in the “available fraction” of the compounds and not only the bulk concentrations. 

In the case of non-polar organic compounds (e.g. PAHs, PCBs) we will be using the 

Equilibrium Partitioning (EP) method for estimating concentrations of compounds that may 

exist in soil moisture or pore water and to which invertebrates and plants will be exposed. 

The method takes into account the organic fraction of the soil, sediment or wetland 

environment. 

The Equilibrium Partitioning (EP) method establishes relationships between non-ionic 

organic compounds present in the sediment, interstitial water, and aquatic biota. These 

relationships are then used to develop sediment levels which would provide an adequate level 

of safety for aquatic communities. 

The EP method assumes an organic compound in sediment and interstitial pore water 

achieves equilibrium over a short period of time. This equilibrium is governed by the extent 

of sediment adsorption. It has been established through numerous studies that for non-ionic 

organic compounds, adsorption occurs mainly via organic carbon. This sorption process can 

be quantified for a particular compound based upon its individual water/organic carbon 

partition coefficient. This organic carbon based sorption model has been found to be valid 

for sediments containing at least 0.1 percent organic carbon. 

Since, in general, the toxicity of a compound to benthic invertebrates, is correlated to 

the interstitial water concentration, the EP method assumes that sediment criteria can be 

derived based upon pore water concentrations which have been shown to produce no effects 

in a variety of aquatic organisms (i.e. Ambient Water Quality Criteria). Thus by setting the 

equilibrium concentration equal to an appropriate Water Quality Criteria we can calculate a 

Sediment Quality Criteria which represents a sediment concentration whose predicted pore 

water concentration would not pose risk to the majority of an aquatic community. This 

criteria can then be compared to existing concentrations to determine whether or not a 

significant risk is present. 

This approach is valid only for non-ionic compounds. For ionic compounds or for 

inorganic elements, the EP approach is not valid. However, the approach may be valid for 
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ionic compounds in their associated form (e.g., phenol below a Ph of 9). This method is 

valid for any type of sediment which contains more than approximately 0.1 to 0.5 percent 

organic carbon. The method assumes that ingestion of sediment is not a significant patlhway 

of exposure. 

The EP method allows for the establishment of a sediment criterion based upon 

organic carbon normalized values. Only organic carbon and the sediment concentration(s) 

must be measured to compare the SQC to site-specific values and thereby determine possible 

risk. 

We will use the estimated pore water (or in the case of soil moisture) the estimated 

exposure point concentrations for individual organic compounds and calculate theoretical 

organism (soil or sediment invertebrate) concentrations at assumed equilibrium where field 

data are unavailable. 

5.2.2 EstimatinP. s - Acid Volatile 

Sulfides 

The Acid Volatile Sulfide (AVS) approach addresses sediment criteria for metals. 

The method is similar in idea to the EP method, in that both model the interstitial water 

concentration as a function of a limiting component of the sediment. The AVS approach was 

developed relatively recently, and is currently under review by EPA. 

DiToro et al. (1990) have shown that insoluble metal sulfides (typically iron and 

manganese sulfide) are the controlling parameter in anoxic sediments reacting with available 

divalent metals such as cadmium and copper. 

Since toxicity tests for metals have shown that toxicity correlates with divalent metal 

activity in interstitial water, it is assumed under the AVS method that if all of the divalent 

metal is bound to AVS, no toxicity to aquatic biota will result. By measuring both the 

amount of sulfide available in the sediment, as well as the amount of divalent metal 

(otherwise referred to as Simultaneously Extracted Metal, or SEM), one can determine 

stoichiometrically if all of the SEM is bound to AVS. If results indicate that SEM is less 

than AVS, then no metal is available to cause toxicity in organisms. However, if SEM 
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exceeds AVS then toxicity may or may not occur. Other adsorption processes may bind 

otherwise free metal to prevent bioavailability. 

This method can only predict only at what concentrations toxicity will not occur in 

anaerobic sediments, but provides no information as the toxicity of sediments whose levels of 

SEM exceed AVS. Such sediments may or may not present a risk to biota, dependent upon 

other contemporaneous adsorption processes. 

Since AVS is present only under anaerobic conditions, AVS concentrations have been 

observed to decrease dramatically near the upper few centimeters of sediment where 

bioturbation and scour are present. AVS has also been shown to vary seasonally- lowest 

concentrations in the winter, and highest in the summer. DiToro (personal communication, 

1991) has suggested that a winter minimum AVS concentration may be used as a 

conservative value. 

Currently, AVS has been shown to be valid only for acute exposures, although initial 

indications suggest that a protection against chronic exposures may be valid as well. 

Cadmium, copper, mercury, nickel, lead, silver and zinc are the inorganic elements which 

are considered valid using the AVS methodology. 

5.2.3 Estimating Exnosures in Marine Svstems 

One major objective of the ecological assessment is to assess the potential links 

between contaminants in the two sites bordering Narrangansett Bay (McAllister Point 

Landfill and the Old Fire Fighting Training Area) and the sediment, surface water and biota 

in the Bay. Our approach is to attempt to provide answers to three basic questions: 

1. What are the transport mechanisms operating between the three sites and their 
associated near-shore and coastal marine environments? 

2. What are the potential loadings of contaminants from the three sites to the 
near-shore and coastal marine environments? 

3. What is the ecological fate of these loadings in the Bay? 
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The transport of contaminants into the Bay will be assessed with the following data: 

stream flow and water quality data from the current sampling program, estimates of 

groundwater flow, and, if possible, estimates of erosion and “springs” from the landfill sites. 

These are the primary physical linkage between the sites and the coastal marine 

environments. 

Ranges of estimates of the potential mass of materials which reach the shores of the 

Bay from each of the sites will be calculated. The assessment will also address: the 

partioning of contaminants upon entering the Bay from the sites, biological uptake and 

degradation, the potential effect of tidal dilution and advection from the nearshore area!, and 

sedimentation. The partitioning estimates will rely upon equilibrium partitioning calculations 

or availability based on AVS measurements. The likelihood of biological uptake or 

degradation within the coastal marine environment will be assessed based on literature ,values 

for and observed body burdens in Bay organisms. The probability of sedimentation within 

the Bay will also be based on literature estimates of sedimentation in near-shore areas of 

Narragansett Bay as appropriate. The potential for tidal dilution and subsequent transport 

from near-shore environments will be based upon calculations. 

The assessment will describe the likely fate of contaminants entering the near-shore 

environments from the sites based on this analysis. Estimates of the range of incremental 

increases in contaminant concentrations in Bay water and sediment from the sites will be 

made. 

5.3 Characterization Of Receptors 

As EPA guidance indicates, most sites contain many species, populations, and 

communities, and evaluating risk to each is practically impossible. Therefore, Bcologi.cal 

Assessment focuses upon a limited number of receptors. The selection of receptors is part of 

the problem formulation (Section 4). 

The characterization of receptors will include information on the species’ feeding 

habits, life histories, habitat preferences, and other attributes which could affect their 

exposure or sensitivity to contaminants. The characterization of receptors (species) for this 

site will derive from: the literature review (Section 6); the reviews of existing studies; 
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results of surveys described in Section 3; and field observations made during site 

characterization (Section 3). 

Categories of receptors are expected to include the following: 

l terrestrial vegetation, 
l soil biota, 
l mammals and birds, 
l benthic invertebrates within the on-site streams and nearshore areas 

ad, 
l fish within the streams and nearshore areas. 

For each receptor, the assessment will include a characterization in the form of a 

species profile. These profiles will be text descriptions of the relevant ecological and 

physiological characteristics and taxonomic relationships of the receptors. The profiles will 

include but not be limited to descriptions of: trophic status, feeding type, food preferences, 

ingestion rates, range, prey, predators, migratory habits, breeding habits, likely habitats, 

population estimates, reproductive strategies, substrate and habitat preferences, and life 

history. The profiles will also include any particular vulnerabilities or status of the species 

as rare or endangered. 

5.4 Estimation of Exnosure Point Concentrations 

According to EPA guidance, Exposure Point concentration is an estimate of the 

concentration of contaminants in the media to which the receptors are exposed. This is 

either measured in the environmental medium or estimated using assumptions and/or fate and 

transport modeling. The estimates of exposure point concentrations in each medium will 

generally follow EPA Guidance (Section 6.5, “Risk Assessment Guidance For Superfund 

Volume I, Human Health Evaluation Manual (part A)“, EPA/540/i-89/002). This guidance 

indicates that: direct use of monitoring data is normally applicable where exposure involves 

direct contact with the monitored medium as in the case of soils; modeling is appropriate 

when exposure point are spatially separate from monitoring pints, where spatial distribution 

of data is lacking, or where monitoring data are restricted by the limit of quantitation; and 
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that the objective is to provide a conservative estimate of the average concentration contacted 

at the exposure point over a the period of exposure. 

We will estimate exposure point concentrations based upon field data or where such 

data are unavailable, upon modeled concentrations. We expect the on-site and off-site data 

base to be sufficient for this purpose. However, as indicated in section 5.2, we will apply 

appropriate analytical models for deriving exposure point concentrations in several cases. 

Estimates of exposure concentrations will either be discrete measurements assessed on 

a sampling station by sampling station basis or will be a calculated statistic. An example of 

the former would include an assessment of exposure from soil or sediment. Each disc:rete 

measurement would be considered an exposure point for the purpose of assessing risk ;at that 

point. In other media, such as the water column or groundwater, an appropriate statistic 

such as the mean or maximum value will be used. This will vary with exposure pathway and 

media. 

Exposure point concentrations will be presented in tables which include the pathway, 

receptor, estimate of exposure point concentrations, and comments summarizing the source 

or derivation of the estimate. 
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6.0 PLAN FOR ECOLOGICAL EFFECTS ASSESSMENT 

6.1 Overview 

Ultimately, the ecological risk characterization will be used to identify, compile, and 

evaluate the data necessary to relate exposure point concentrations to effects (appropriate 

biological endpoints). This requires the development of toxicological information related to 

the selected biological endpoints. Such information will be obtained from the literature on 

the effects of site-related contaminants. Additional information on ecological effects will be 

drawn from site-specific field observations and toxicity testing. 

This effects assessment will identify the range of toxic endpoints and discuss potential 

biological effects of site related contaminants within various concentration ranges. The 

endpoints may include: lethality, reproductive impairment, behavioral modifications, or 

various sublethal toxic effects. Endpoints may also include secondary effects such as loss of 

habitat. This analysis is used to select toxic endpoints for eventual risk characterization. 

6.2 Literature Review 

Much of the information for this part of the analysis will be drawn from the scientific 

literature. Computerized literature searches and reviews of the recent primary literature will 

be used to supplement information that is currently readily available for the contaminants of 

concern. With regard to effects on aquatic organisms, a search will be made for recent data 

in EPA’s AQUIRE data base. Recent publications in the Society of Environmental 

Toxicology and Chemistry (SETAC) journal and at recent SETAC symposia are helpful for 

identifying the most recent research. 

The review of data sources will include the Rhode Island Department Of 

Environmental Management and the US Fish and Wildlife Service. In addition, an on-line 

literature search will be performed to develop background information concerning any recent 

publications regarding wildlife habitats in the general geographic area. 

The following data bases are used to obtain information on wildlife, fish and benthic 

invertebrates: Bios Previews; Life Sciences Collection; Zoological Record Online; 

Enviroline; Pollution Abstracts; Oceanic Abstracts; and CAB Abstracts. These are available 
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through the DIALOG Information Services. The TOXNET Q?OXicological NETwork), 

Aquire, and IRIS (Integrated Risk Information System) databases are access4 via the 

National Library of Medicine’s MZDLARS system. 

The output from the searches will be stored on file, reviewed at the end of the search, 

and the relevant material will then be printed. The material will be incorporated into the 

appropriate files of biological, chemical, and toxicological data, endpoints, or results of acute 

and chronic studies in EXCEL databases for use in the final report. 

6.3 Use of Terrestrial. Aauatic. and Wetland Field Studies 

Field observations and the wetlands functional analysis will be used to help 

characterize conditions at the site. Such direct observations may reveal ecological effects 

such as stressed vegetation, reduced species diversity, presence of opportunistic species, or 

pathologies. This information will be evaluated with regard to the potential effects of 

contaminants of concern. 
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7.0 PLAN FOR RISK CHARACTERIZATION 

7.1 Potential Habitat Modification 

Potential risks associated with habitat modification will be evaluated. These may be 

related to physical alterations of soil, sediment, or freshwater flow environments as well as 

other alterations which would impact the quality of the habitat. 

7.2 Risks Due to Toxic Effects of Contaminants 

A qualitative and quantitative assessment of risks to ecological receptors will be 

performed with regard to toxic effects. This analysis will use information generated from the 

Exposure and Ecological Effects Assessments and will rely upon the Toxicity Quotient 

approach as well as on direct observations of conditions in the field to provide an overall 

weight of evidence concerning the nature of risks. 

The Quotient approach involves comparing an exposure concentration to an effects 

level NOAEL value. Values that exceed ” 1” (exposure/effects level) are considered to be 

indicative of potential risk. Such values do not necessarily indicate that an effect will occur 

but only that a lower threshold has been exceeded. Because the NOAEL values typically 

have uncertainty (safety) factors of 10 built into them, evaluation of the significance of the 

Toxicity Quotients will be as follows: 

Toxicity Quotient Exceeds ” 1” but less than ” 10” - some small potential for 
environmental effects; 

Toxicity Quotient Exceeds “10” - significant potential that greater exposures 
could result in effects based on experimental evidence; 

Toxicity Quotient Exceeds ” 100” - effects may be expected since this 
represents an exposure level at which effects have been observed in other 
species. 

Note that this risk characterization method provides some insight into general 

effects upon animals in the local population. However, they do not indicate if 

population-level effects will occur. Such an assessment requires careful consideration 
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of the local factors affecting populations. If effects are judged to be insignificant at 

the average individual level they are probably insignificant at the population level. 

However, if risks are present at the individual level they may or may not be important 

at the population level. 

If the modelled risk characterization results indicate that significant ecological 

risks exist on-site, field observations gathered during wetlands functional analyses, 

freshwater and marine aquatic and sediment sampling, and stressed vegetation 

analyses, will be used to determine whether field evidence supports the modelled 

effects. Comparisons between upstream versus downstream and on versus off-site 

communities will be evaluated to determine whether the contaminants of concern are 

associated with ecological impacts such as decreased species numbers and diversity, 

stressed vegetation, or the presence of opportunistic species or pathologies. 

7.3 B 

Comparisons will be made between analytical data for sediments and water and 

published or estimated water quality criteria and sediment quality criteria or reference 

values. In the case of water quality criteria, the USEPA and RIDEM published 

values will be used. 

In addition, contaminant values in sediments will be compared to reference 

values within the freshwater and marine systems as well as to the general reference 

values reported in Long and Morgan (1990). 

For example, contaminant concentrations in sediments will be compared to 

NOAA sediment criteria. Contaminants concentrations in shellfish will be compared 

to data from the national Status and Trends Program. Biological composition of the 

infauna and eipfauna will be compared to data in the literature on similar habitats in 

Narrangansett Bay. ’ 
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1.0 INTRODUCTION , - -_ 
A preliminary identification of potential Applicable or Relevant and Appropriate 

Requirements (ARARs) in the scoping phase can assist in the initial identification of remedial 

alternatives and in the identification of additional data needs. This document provides a 

preliminary assessment of ARARs as they apply to the NETC-Newport sites and proivides a 

preliminary identification of potential remedial action alternatives. The Feasibility Study 

process, which will build upon this information, is discussed in detail in Volume VIII. 
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2.0 APPLICABLE OR RELEVANT AND APPROPRIATE REOUIREMENIS(ARARs) 

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 

(CERCLA), as amended by the Superfund Amendments and Reauthorization Act (SARA, 1986), 

and the NCP (1990) require that all remedial response actions attain or exceed applicable or 

relevant and appropriate requirements of Federal and more stringent promulgated requirements 

of State environmental statute(s). The NCP defines applicable requirements as “those cleanup 

standards, standards of control, other substantive environmental protection requirements, criteria 

or limitations promulgated under federal environmental or state environmental facility siting law 

that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, 

or other circumstance found at a CERCLA site. ” Relevant and appropriate requirements are 

defmed in the NCP as “those cleanup standards, standards of control, and other substantive 

environmental protection requirements, criteria, or limitations promulgated under Federal or 

State law that, while not “applicable” to a hazardous substance, pollutant, contaminant, remedial 

action, location, or other circumstance at the CERCLA site, address problems or situations 

sufficiently similar to those encountered at the CERCLA site that their use is well suited to the 

particular site. ” 

Current EPA CERCLA guidance calls for a preliminary identification of potential ARARs 

during the RI scoping phase to assist in initial identification of remedial alternatives. Early 

identification also facilitates communications with support agencies to evaluate ARARs, and may 

help planning of field activities. Because of the iterative nature of the RUFS process, ARAR 

identification continues throughout the RI/FS as better understanding is gained of the site 

conditions, site contaminants, and remedial action alternatives. Findings of the Phase I RI have 

aided in the selection of ARARs identified within this document. 

ARARs may be categorized as: 1) ambient or chemical-specific requirements, which may 

define acceptable exposure levels and, therefore, be used in establishing preliminary cleanup 

goals; 2) location-specific, which may set restrictions on activities within specific locations such 

as floodplains or wetlands; and 3) performance, design or other action-specific requirements, 

which may set controls or restrictions for particular treatment and disposal activities related to 

the management of hazardous wastes. The documents, “CERCLA Compliance With Other Laws 

Manual” (U.S. EPA, 1988), and “CERCLA Compliance with Other Laws Manual: Part II. 
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Clean Air Act and Other Environmental Statutes and State Requirements” (U.S. EPA, 1989), 

contain detailed information on identifying and complying with ARARs. 

Preliminary lists of Federal and State of Rhode Island ARARs have been compiled for 

NETC-Newport, as presented in Tables 1 through 6. Refinement of ARARs will continue 

throughout the R.I/FS. 

To-Be-Considered Materials (TBCs) are non-promulgated advisories or guidance issued by 

Federal or State government that are not legally binding and do not have the status of potential 

ARARs. However, in many circumstances TBCs will be considered along with ARARs as part 

of the site risk assessment and may be used in determining the necessary level of cleanup for 

protection of health or the environment. 
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3.0 PRELIMINARY REMEDIAL ACTION ALTERNATIVES 

EPA’s CERCLA guidance calls for the identification of potential remedial action objectives 

for each contaminated medium. Candidate technologies are also identified to help ensure data 

needed to conduct the technical evaluation of the technologies can be collected as early as 

possible during RI activities. Early identification of potential technologies also helps determine 

whether treatability studies will be required. The approach to conducting a Feasibility Study is 

discussed in Volume VIII. A list of general response actions appears in Table 7. 

EPA guidance calls for identifying a range of remedial alternatives which address site 

cleanup to varying degrees and meet the criteria set forth in the NCP for the types of remedial 

alternatives which must be considered. These criteria include the following: 

For alternatives which provide control of the source of contamination, the range of 
alternatives should include the following: 

l A range of alternatives in which treatment that reduces the toxicity, 
mobility, or volume of the hazardous substance is a principle element. This 
range should include an alternative that removes or destroys hazardous 
substances to the maximum extent feasible, eliminating or minimizing the 
need for long-term management. 

* One or more alternatives that involve little or no treatment, but provide 
protection of human health and the environment primarily by preventing or 
controlling exposure to hazardous substances through engineering controls 
and/or institutional control. 

l For ground water response actions, a limited number of remedial 
alternatives should be developed that attain site-specific remediation levels 
within different restoration time periods utilizing one or more different 
technologies. 

l The development of one or more innovative treatment technologies for 
further consideration. 

l The no action alternative. 

Based on an evaluation of site-specific problems and the proposed cleanup criteria, master 

lists of potentially feasible remedial technologies have been developed for soil/sediment and 

ground water, as presented in Tables 8 and 9. The cleanup methods include both on-site and 

off-site remedies and include treatment technologies to permanently reduce toxicity, mobility, 

and volume to the maximum extent practicable. 
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TABLE 1 

PRELIMINARY IDENTIFICATION OF FEDERAL CHEMICAL-SPECIFIC ARARs AND TBCs 

NETC - NEWPORT 

Ground Water- - 
Safe Drinking Water Act 
(40 CFR 141.11-.16) 

Surface Water - - 
Clean Water Act 
(Section 304) 

Clean Water Act 
(40 CFR 401.15) 

Air- - 
Clean Air Act 
(40 CFR 50) 

C!ean .Air Act 
(40 CFR 60) 

Clean Air Act 
(40 CFR 61) 

Max Contaminant Levels 
(MCL’s) 

Lifetime Health Advisories 

Ambient Water Quality 
Criteria (AWQC) 

Effluent Discharge 
Limitations 

National Ambient Air 
Quality Stardards 
(NAAQS) 

New Source Performance 
Standards (NSPS) 

Emissions Standards for 
Hazardous Air Pollutants 
(NESHAPS) 

MCL’s directly apply to “public water 
systems”, defined as systems with at 
least 15 connections which service a 
minimum of 25 persons. 

Guidelines developed based on toxicity 
for non-carcinogenic compounds 

Non-enforceable guidelines established 
for the protection of human health 
and/or aquatic organisms. 

Regulates the discharge of 
contaminants from an industrial point 
source. 

Establishes maximum concentrations for 
particulates and fugitive dust 
emissions. 

Establishes emissions limitations 
for new sources. 

Establishes emissions limitations 
for hazardous air pollutants. 

ARARs due to presence of contaminants 
in ground water. 

TBC criteria due to the presence of contaminants 
in ground water. 

TBC criteria due to the presence of 
contamination in surface water and sediments. 
May affect remedial actions involving discharge to 
surface water. 

Potential ARARs for remedial alternatives 
involving discharge to area surface waters. 

Potential ARARs for alternatives involving 
remedial actions which impact ambient air. 

Potential ARARs for alternatives involving 
treatment actions which emit poiiuiarik 

Potential ARARs for alternatives involving 
treatment actions which emit hazardous air 
pollutants. 



TABLE 2 
PRELIMINARY IDENTIFICATION OF STATE CHEMICAL-SPECIFIC ARARs AND TBCs 

NETC - NEWPORT 

RI Ground Water Protection Act Public Drinking Water 
(RIGL, Title 46, Chapter 13) Regulations 

Establishes provisions for the 
protection and management of 
potable drinking waters, including 
the development of ground water 
classifications and associated 
standards which specify maximum 
contaminant levels for each 
classification 

Potential ARARs due to the presence of 
contaminants In ground water. 

Surface Water -- 
RI Water Pollution Control 
Law (RIGL, Title 46, 
Chapter 12) 

RI Water Quality Standards Establishes water use classification 
and water quality criteria for all waters 
of the state. Also establishes acute 
and chronic water quality criteria for the 
protection of aquatic life. 

Potential ARARs due to the potential presence 
of contaminants in surface water. 

Soils -- 
RIDEM Sol1 Cleanup Levels Establishes soil cleanup levels for 

(Guidance) PCBs. 
Potential ARAR due to presence of PCBs In 
soils. 

Air -- 
RI Clean Air Act 
(RIGL Title 23, Chapter 23) 

Air Pollution Control 
Regulation Standards 

Establishes maximum ambient levels 
for criteria pollutants. 

Potential ARARs for alternatives involving 
treatment actions which emit criteria pollutants. 



TABLE 3 
PRELIMINARY IDENTIFICATION OF FEDERAL LOCATION-SPECIFIC ARARs AND TBCs 

NETC - NEWPORT 

Netlands - - 
Executive Order 11990 Protectlon of Wetlands 

Wetlands Construction and 
Management Procedures 
(40 CFR 6, Appendk A) 

Protection of Wetlands 

Clean Water Act, 
Section 404 (40 CFR 230; 
33 CFR 320-330) 

Prohibition of Wetland 
Filling 

Coastal Areas- - 
Coastal Zone Management 
Act of 1972 (16 U.S.C. 
Sect. 1451) 

Protection of Coastal Areas 

:loodplalns - - 
Executive Order 11988 Protection of Floodplains 

Regulates actlvkies conducted in a 
wetland area to minim&e the 
destruction, loss or degradation of 
the wetlands. 

Sets forth EPA policy for carrying out 
the provislons of Executive Order 
11900 (see above). 

Prohibits the discharge of dredged or 
fill material to a wetland without 
a permlt Issued by the Corp of 
Engineers. 

Regulates land use along coastal Potential ARARs as two sites are located 
areas of the U.S. along Narragansett Bay. 

Regulates activities conducted in a 
floodplain to minimize adverse affects 
to the floodplain and ensure that 
consideration has been taken of flood 
hazards. 

Potentlal ARARs due to presence of 
wetlands adjacent to sites. 

Potential ARARs due to presence of 
wetlands adjacent to sltes. 

Potentlal ARARs due to presence of 
wetlands adjacent to sites. 

Potential ARARs as sites are located within 
the loo-year floodplain zone. 



3 
\ 
i 
i 

TABLE 3 (Continued) 
PRELIMINARY IDENTIFICATION OF FEDERAL LOCATION-SPECIFIC ARAFts AND TBCs 

NETC - NEWPORT 

Flood Disaster Protection 
Actof 1973 

National Flood Insurance Act 
of 1966 (24 CFR 1909 *l-.24) 

wers- - 
Fish and Wildlife 
Coordination Act 
(16 USC. 661) 

Nildlife-- 
Endangered Species 
Act of 1973 
(16 U.S.C. 1531) 

+storlc Places-- 
National Historic Preservation 
Act of 1966 
(16 USC 470, et seq.) 

Archeological and Historic 
Presevation Act of 1974 
(132 CFR 229 8a 229.4, 
43 CFR 7 817.4) 

Disaster Prevention 

Protection of Wildlife 
Habitats 

Protectlon of Endangered 
Species 

Protection of Historic 
Places 

Protection of Archeological 
and Historic Lands 

Regulates development in flood prone 
areas under FEMA. 

Provides flood insurance for disaster 
relief and establishes flood control 
methods. 

Prevents the modification of a stream 
or river that affects fish or wildlife. 

Restricts activltles in areas inhabited 
by registered endangered species. 

Requires actions to take into account 
effects on properties Included in or eligible 
for the National Register of Historic Places 
and minimizes harm to National Historic 
Landmarks. 

Restricts the use of land of known 
archeological or historical significance. 

Potential ARAR as sites are located within 
the loo-year floodplain zone. Applicable to 
remedial alternatives conducted within 
floodplain zones. 

Potential ARAR as sites are located within 
the loo-year floodplaln zone. Applicable to 
remedial alternatives conducted within 
floodplain zones. 

Potential ARARs as sites are located 
adjacent to streams. 

Potential ARAR as surrounding wetlands 
may sustain endangered or threatened 
wildlife species. 

Potential ARAR for activities which could 
Impact historic places. 

Potential AFtAR for activities which could 
impact archeological or historic places. 



TABLE 3 (continued) 
PRELIMINARY IDENTIFICATION OF FEDERAL LOCATION-SPECIFIC ARARs AND TBCs 

NETC - NEWPORT 

Flood Disaster Protection 
Act of 1973 

National Flood Insurance Act 
of 1968 (24 CFR 1909 #l-.24) 

qivers- - 
Wild and Scenic Rivers 
Act (16 U.S.C. 1271) 

Fish and Wildlife 
Coordination Act 
(16 U.S.C. 661) 

Nildiife- - 
Endangered Species 
Act of 1973 
(16 U.S.C. 1531) 

iistoric Places- - 
National Historic Preservation 
Act of 1966 
(16 USC 470, et seq.) 

Archeological and Historic 
Presevation Act of 1974 
(132 CFR 229 & 229.4, 
43 CFR 7 & 7.4) 

Disaster Prevention 

Protection of Riverways 

Protection of Wildlife 
Habitats 

Protection of Endangered 
Species 

Protection of Historic 
Places 

Protection of Archeological 
and Historic Lands 

Regulates development in flood prone 
areas under FEMA. 

Provides flood insurance for disaster 
relief and establishes flood control 
methods. 

Regulates activities in vicinity of 
designated rivers. 

Prevents the modification of a stream 
or river that affects fish or wildlife. 

Restricts activities in areas inhabited 
by registered endangered species. 

Requires actions to take into account 
effects on properties included in or eligible 
for the National Register of Historic Places 
and minimizes harm to National Historic 
Landmarks. 

Restricts the use of land of known 
archeological or historical significance. 

Potential ARAR as sites are located within 
the loo-year floodplain zone. Applicable to 
remedial alternatives conducted within 
floodplain zones. 

Potential ARAR as sites are located within 
the loo-year floodplain zone. Applicable to 
remedial alternatives conducted within 
floodplain zones. 

Potential ARARs as site is located in close 
proximity of Hunt’s River. 

Potential ARARs as sites are located 
adjacent to streams. 

Potential ARAR as surrounding wetlands 
may sustain endangered or threatened 
wildlife species. 

Potential ARAR for activities which could 
impact historic places. 

Potential ARAR for activities which could 
impact archeological or historic places. 
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TABLE 4 
PREUMINARY IDENTlFlCATlON OF STATE LOCATION-SPECIFIC ARARs AND TBCs 

NETC - NEWPORT 

Wetlands -- 
RI Wetlands Law 
(RIGLTitle 2, Chapter 1) 

Regulation of Activities 
In and Around Wetlands 

Provides for classification of coastal 
wetlands and freshwater wetlands and 
establishes permit requirements for 
activities which impact freshwater 
wetlands. 

Potential ARARs if a remedial actbn Is proposed within 
a wetland area (wetland areas exist adjacent to some of 
the NERC sites). 

Coastal Areas- - 
RI Coastal Resources 
Management Law (RIGL, 
Title 46, Chapter 23) 

Protection of Coastal Areas Regulates land use In or adjacent to Potential ARARs as two of the sites are bcated abng 
coastal re90urces. Narragansett Bay. 



TABLES . 
PREUMINARY IDENTIFICATION OF FEDERAL ACTION-SPECIFIC ARARs AND TSCs 

NETC - NEWPORT 

CERCLA (Title I 
Section 101,111) 

Superfund Amendments 
and Reauthoritatbn Act 
(42 U.S.C. 9601) 

Hazardous and Solid Waste 
Amendments of 1964 (HSWA) 

Resource Conservatbn and 
Recovery Act 
(40 CFR 264 and 265) 

RCRA (40 CFR 264) 
Subpart F 

RCRA (40 CFR 264) 
Subpart G 

RCRA (40 CFR 264) 
Subpart I 

Natbnal Contingency Plan 
(40 CFR 300) 

Cleanup Standards/ 
Response Action 

Land Disposal Restrbtlons 

Requirements for Hazardous 
Waste Treatment Facility 
Design and Operating 
Standards for Treatment and 
Disposal Systems 

Ground Water Protection 

Closure/Post Closure 
Requirements 

Use and Management of 
Containers 

Establishes funding and provisions for 
the cleanup of hazardous waste sites. 

Treatments must provide permanent 
reductions in volume, toxblty and 
mobility of wastes and satisfy AFtARs. 

Prohibits placement of hazardous 
wastes In bcatbns of vulnerable 
hydrogeology and lists certain 
wastes, which will be evaluated for 
prohibitbn by EPA under RCRA. 

Outlines specificatbns and 
standards for design, operatbn, 
closure and monitoring of 
performance for hazardous waste 
storage, treatment and disposal 
facilities. 

Ground water monltorlnglcorrective 
actbn requirements: dictates 
adherence to MCLs and establishes 
points of compliance. 

Establishes requirements for the 
closure and long-term management 
of a hazardous dispasai faciiity. 

Outlines use and management 
standards applicable to owners and 
operators of all hazardous waste 
facilities that store containers of 
hazardous waste. 

ARARs as NETC is included on the Natbnal 
Prbrities List. 

ARARs as NFTC is included on the Natbnai 
Prbrities List. 

Potent&l ARARs which may limit the use of 
land disposal In remediating certain 
hazardous wastes. 

Potential ARARs for alternatives whbh utilize a 
surface Impoundment, waste pile, landfill, land 
treatment or incineratbn for on-site disposal/ 
treatment of wastes. 

Potential ARARs for alternatives whbh 
utilize a landfill for the ultimate disposal 
of hazardous waste materials and/or free 
liquids. 

Potential ARARs for alternatives which 
utilize a landfill for the ultimate disposal 
of harar&us -waste mateilals and,5; f;ea 
liquids. 

Potential ARARs for remedial actions which 
require &rage of hazardous waste in 
containers. 
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TABLE 5 (continued) 
PRELIMINARY IDENTIFICATION OF FEDERAL ACTION-SPECIFIC ARARs AND TBCs 

NETC - NEWPORT 

RCFIA (40 CFR 264) 
Subpart L 

RCRA (40 CFR 264) 
Subpart 0 

RCRA (40 CFR 262) 

RCRA (40 CFR 268) 

RCRA (40 CFR 268) 

Toxic Substance Control Act 
CrSW 
(40 CFR 761, Subpart D) 

Safe Drinking Water Act 
(40 CFR 144 and 146) 

Clean Water Act 
(40 CFR 122-125) 

Waste Piles 

Incinerator Restrictions 

Generator Requirements for 
Manifesting Waste for 
Off -Site Disposal 

Transporter Requirements 
for Off -Site Disposal 

Land Disposal Restrictions 

Storage and Disposal 
Requirements for 
PCB-contaminated Materials 

Underground Injection 
Control Requirements 

National Pollutant Discharge 
Elimination System (NPDES) 
Permit Requirements 

Regulates owners and operators of 
facilities that store or treat hazardous 
waste in piles. 

Outlines specifications and 
standards for incinerating hazardous 
waste. 

Standards for manifesting, making and 
recording off -site waste shipments for 
treatment/disposal. 

Standards for transporters of 
hazardous waste materials. 

Identifies hazardous wastes that are 
restricted from land disposal and sets 
treatment standards for restricted 
wastes. 

Establishes treatment and disposal 
requirements for PCB- 
contaminated materials. 

Establishes the general 
requirements, technical criteria and 
standards for underground injection 
wells. 

Permirs contain appiicabie effiuent 
standards (i.e., technology-based 
and/qr water quality- based), 
monitoring requirements, and standards 
and special conditions for discharge. 

Potential AFlARs for remedial alternatives which 
utilize a waste pile for on-site storage/treatmen 
of waste. 

Potential ARARs for alternatives which utilize 
incineration for on-site treatment of wastes. 

Potential ARARs for alternatives which utilize 
an off -site treatment/disposal method. 

Potential ARARs for alternatives which utilize an 
off -site treatment/disposal method. 

Potential ARARs which may limit the use of land 
disposal in remediating certain hazardous 
wastes. 

Potential ARARs for alternatives which involve 
treatment or disposal of PCB-contaminated 
materials, including soils. 

Potential ARARs for alternatives which utilize 
underground injection as a remedial method. 

ARARs IV, a,t.a,arrvr;;a u,rv,rr,,y .,w.s....mw... Cl- .-J+nrn thrne inw-Arinr~ trn&mnnt 

methods which discharge effluents to area 
water bodies. 



TABLE 5 (continued) 
PRELIMINARY IDENTIFICATION OF FEDERAL ACTION-SPECIFIC ARARs AND TBCs 

NETC - NEWPORT 

Clean Water Act 
(40 CFR 403) 

Clean Water Act 
(40 CFR 404) 

Fish & Wildlife Coordination 
Act (16 U.S.C. 661) 

Clean Air Act 
(40 CFR 50) 

Clean Air Act 
(40 CFR 50) 

Clean Air Act 
(40 CFR 61) 

Hazardous Materials 
Transpotiation Act 
(49 CFR 170,171) 

Occupational Safety 
and Health Act 
(29 CFR 1904) 

Discharge to Publicly-Owned 
Treatment Works (POlW) 

Requirements for Discharge 
of Dredged or Fill Material 

Protection of Wildlife Habitats 

National Ambient Air 
Quality Standards (NAAQS) - 
Particulates 

New Source Performance 
Standards (NSPS) 

Emissions Standards for 
Hazardous Pollutants 
(NESHAPS) 

Rules for Transportation 
of Hazardous Materials 

Recordkeeping, Reporting 
and Related Regulations 

A national pretreatment program 
designed to protect municipal 
wastewater treatment plants and the 
environment from damage that may 
occur when hazardous, toxic or 
other non-domestic wastes are 
discharged into a sewer system. 

Prohibits activities that impact a 
wetland unless no other practical 
alternatives are available. 

Regulates actions which cause the 
impoundment, diversion or 
modification of a body of water, or 
affects fish and wildlife. 

Establishes maximum 
concentrations for particulates and 
fugitive dust emissions. 

Requires Best Available Control 
Technology (BACT) for new sources, 
and sets emissions limitations. 

Establishes emissions limitations for 
hazardous air pollutants. 

Procedures for packaging, labelling, 
manifesting, and off -site transport 
of hazardous materials. 

Outlines recordkeeping and reporting 
requirements. 

ARARS for alternatives involving treatment 
actions which discharge effluents to POlVVs. 

ARARs for alternatives conducted in or around 
adjacent wetlands. 

ARARs for alternatives conducted around 
wetlands and adjacent streams. 

AFtARs for alternatives involving treatment 
methods which impact ambient air 
(i.e. incineration, soil venting, etc.). 

ARARs for alternatives involving treatment 
methods which impact ambient air 
(i.e., incineration, soil venting, etc.). 

Potential ARARs for alternatives using 
treatments (i.e., incineration, etc.) which 
result in emissions to the air. 

ARARs for alternatives invoiving the off-site 
shipment of hazardous materials or waste. 

ARARs for all contractors/subcontractors 
involved in hazardous activities. 



TABLE 5 (continued) 
PRELIMINARY IDENTIFICATION OF FEDERAL ACTION-SPECIFIC ARARs AND TBCs 

NETC - NEWPORT 

Occupational Safety 
and Health Act 
(29 CFR 1910) 

General Industry Standards Establishes requirement for 40-hour 
training and medical surveillance of 
hazardous waste workers. 
Establishes Permissible Exposure 
Limits (PELs) for workers at 
hazardous waste operations and 
during emergency response. 

ARARs for workers and the workplace 
throughout the implementation of hazardous 
activities. 

Occupational Safety 
and Health Act 
(29 CFR 1926) 

Safety and Health 
Standards 

Regulations specify the type of ARARs for workers and the workplace 
safety equipment and procedures for throughout the implementation of hazardous 
site remediation/excavation. activities. 
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TABLE 6 
PRELIMINARY IDENTlFlCATlON OF STATE ACTION-SPECIFICARARs AND TBCs 

NETC - NEWPORT 

II Water Pollution Control 
ict (RIGL, Title 46, Chapter 12) 

‘ublic Drinking Water Laws 
;RlGl Title 46, Chapter 14) 

31 Ground water Protection Act 
IRIGL, Title 46, Chapter 13.1) 

31 Hazardous Waste Management 
4ct of 1978 (RIGL, Title 23, 
:hapter 19.1) 

31 Refuse Disposal Law 

31 Underground Storage Tanks Act 
:RIGL Title 46, Chapter 12.1) 

RI Water Quality Regulations 

RI Pollutant Discharge 
Elimination Systems 

RI Pretreatment Regulations 

RI Underground Injection 
Control Regulations 

Protection of Public 
Dlinking Water 

Protection of Ground Water 

Hazardous Waste Management 

Solid Waste Management 

Regulations for 
Underground Storage 
Facilities used for 
Petroleum Products and 
Hazardous Materials 

Requirements for discharging to 
area waters. 

Permits and regulates discharge to area 
surface waters. 

Rules concerning pretreatment of 
water prior to discharge to a POIW. 

Rules concerning the reinjection of treated 
ground water. 

Establishes rules concerning discharge to 
any source of water supply for drinking 
purposes. _ 

Establishes ground water classifications 
and maximum contaminant levels for each 
classification. 

Rules and regulations for hazardous 
waste generation, transportation, 
treatment, storage, and disposal. 

Rules and regulations for solid waste 
management facilities. 

Permits and regulates installation, 
operation and closure of underground 
storage tanks. 

Potential ARARs for alternatives which 
involve the discharge of treated water to 
surface water or ground water. 

Potential ARARs for alternatives which 
involve the discharge of treated water to 
surface water. 

Potential ARARs for alternatives involving the 
use of Publicly Owned Treatment Works 
VW. 

Potential ARARs for alternatives involving the 
reinjection of treated ground water. 

Potential ARARs for alternatives which affect 
public public drinking water supplies. 

Potential APARs for alternatives involving the 
treatment of contaminated ground water. Will 
establish cleanup levels. 

ARAFIs for alternatives involving the hazardous 
waste management or on-site or off-site 
disposal activities. 

ARARs for alternatives involving the on-site 
storage and disposal of solid wastes. 

AFlARs for alternatives involving closure 
of existing underground storage tanks. 
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TABLE 6 (continued) 
PRELIMINARY IDENTlFlCATlON OF STATE ACTION-SPECIFIC ARARs AND TBCs 

NETC - NEWPORT 

RI Clean Air Act 
(RIG1 Title 23, Chapter 23) 

RI Hazardous Substance 
Community Right to Know Act 
(RIG1 Title 23, Chapter 24.4) 

General Air Quality and Air 
Emissions Requirements 

Public Right-to-Know 
Requirements 

Sets emmissions limitations for pafticulates ARAFls for alternatives involving remedial 
and visible air contaminants. actions which impact ambient air. 

Establishes rules forthe public’s ARAFts for alternatives involving handling of 
right-to-know concerning hazardous hazardous waste materials, and transportation 
waste storage and transportation. off -site. 



TABLE 7 ,/--‘.-. 

GENERAL RESPONSE ACTIONS FOR NETC-NEWPORT SITES 

Opemble Unit Geneml Response Actions 

soil 0 No Action 
0 Institutional Control 
0 Containment 
l Source Removal 
l Off-site Disposal 
0 On-site Disposal 
l Off-site Treatment 
0 On-site Treatment 
0 In Situ Treatment 

Ground Water 

Surface Water 

Sediment 

l No Action 
0 Institutional Control 
l Contaimnent 
0 Off-site Treatment 
l On-site Treatment 
l In Situ Treatment 
0 Extraction/Discharge 

0 No Action 
0 Institutional Control 
0 Collection 
l Diversion 
0 Off-site Treatment 
l On-site Treatment 

0 No Action 
0 Institutional Control 
0 Containment 
0 Source Removal 
0 Off-site Disposal 
0 On-site Disposal 
0 Off-site Treatment 
0 On-site Treatment 
0 In Situ Treatment 



TABLE 8 

PRELIMINARY ACTION ALTERNATIVES 
SOIL/SEDIMENT 

RESPONSE ACTION REMEDIAL AlXERA?ATn?E DATA REQUIREMENTS 

NO ACTION 

INSTITUTIONAL 
CONTROL 

Fence/Warning Sign8 

Deed Restrictions 

Risk Assessment 

Risk Assessment 

CONTAINMENT Capping Risk assessment 
Vertical Barrier Hydrogeologic data 

SOIL DISPOSAL On-site 
Off-site 

Regulatory requirements 
Regulatory requirements, 
Disposal facility 

availability 

SOILS TREATMENT+ On-site Treatment 

Volatiles - 
Thermal Treatment 

Plasma Arc Pyrolysis 

Semivolatiles - 
Dechlorination 
Soil Washing 
Incineration 

Inorganic8 - 
Soil Stabilization 
Soil Washing 
Thermal Immobilization 

In Situ Treatment - 
Biodegradation (organics) 
Stabilization 
Soil Venting (organics) 
Vitrification 

Off-site Treatment 
Incineration 
Various others 

Treatability studies/pilot 
testing 

Ash content, moistxre 
content 

Moisture content 

Particlesizedistribution 
Particlesizedistr.ibution 
Ash content, moisture 

content 

Moisture content 
Particlesizedistribution 
Moisture content 

BOD/COD, TOC, pH 
Moisture content 
Particlesizedistribution 
Contaminant depth, geology 

Incinerator availability 

* A risk assessment may also be a data requirement for establishing levels of 
treatment. 



TABLE 9 

PRELIMINARY ACTION ALTERNATIVES 
GROUND/SURFACE WATER 

RESPONSE ACTION Z?EMEDUL, ALT4WVAl7KE DATA ~QUZZWMENTS 

NO ACTION 

INSTITDTIONAL Ground Water Use 
CONTROL Restrictions 

CONTAINTVIENT Capping 
Vertical Barrier 

EXTRACTION/ 
COLLECTION 

OFF-SITE TREATMENT* 

ON-SITETREATMENT+ 

IN SITU TREATMENT* 

DISCHARGE 

Fence/Warning Signs 
continued Monitoring 

Extraction Well8 
Well Points 
French Drains 
Diversion Structures 

POTW 

RCRA Facility 

Organic8 - 
Bioreactor 
PACTTM 
Air Stripping 
Steam Stripping 
Carbon Adsorption 
Resin Adsorption 
W Oxidation 

Inorganic8 - 
Reverse Osmosis 
Ion Exchange 
Precipitation 
Membrane Microfiltration 
Electrochemical 

Biodegradation 

Injection Wells 
Infiltration Galleries 
Surface Water 
Storm Sewer 
Sanitary Sewer 

Risk assessment 
Risk assessment 

Risk assessment 

Risk assessment 
Hydrogeologic data 

Hydrogeologic datat 
Hydrogeologic datat 
Hydrogeologic datai 
Hydrologic data 

Administrative/technical 
requirements 

Location/capacity/unit 
processes 

Treatability studies/pilot 
testing 

BOD/COD 
BOD/COD 
Henry's Law constants 
Henry's Law constants 
Adsorption isotherms 
Suspended solids 
pH, temperature, TDS 

pH, suspended solids 
Suspended solids 
TDS, suspended so:Lids 
Suspended solids 
PH 

BOD/COD, pH 

Hydrogeologic data 
Hydrogeologic data 
Regulatory requirements 
Location 
Location 

,,,-- * A risk assessment may also be a data requirement for establishing levels of 
treatment. 



U.S. DEPARTMENT OF NAVY 
INSTALLATION RESTORATION PROGRAM 

VOLUME VIII 
TREATABILITY STUDY AND 
FEASIBILITY STUDY PLAN 

PHASE II RI/FS WORK PLAN 
NAVAL EDUCATION AND TRAINING CENTER 

NEWPORT, RHODE ISLAND 

Prepared by: 
TRC Environmental Corporation 

Windsor, Connecticut 

Prepared For: 
Northern Division - Naval Facilities 

Engineering Command 
Lester, Pennsylvania 

March 1993 

TRC-EC Project No. 6760-N81-110 
Contract No. N62472-86-C-1282 7iRC 

TRC Environmental Corporation 

5 Waterside Crossing 
Windsor, CT 06095 
B (203) 289-8631 Fax (203) 298-6399 

A TRC Company 0 Printed on Recycled Paper 



TABLE OF CONTENTS 

SECTION PAGE 

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,, . .1-l 

2.0 TREATABILITY STUDY/PILOT TESTING PLAN . . . . . . . . . . . . . .2-l 

3.0 FEASIBILITY STUDY PLAN . . . . . . . . . . . . . . . . . . . . . . . . ,, . .3-l 
3.1 

3.2 

3.3 

TABLE 

1 PLANNED FS REPORT FORMAT 

Identification and Screening of Technologies .......... 3-l 
3.1.1 Remedial Action Objectives ................ ., . .3-2 
3.1.2 General Response Actions .................. ,, . .3-2 
3.1.3 Estimation of Quantities of Media to be Remediated ..... 3-2 
3.1.4 Identification and Screening of Remedial Technologies .... 3-2 
3.1.5 Selection of Representative Technology 

Process Options ...................... .3-3 
Development and Screening of Alternatives ............ ,, . .3-3 
3.2.1 Assembly of Remedial Alternatives ............... 3-3 
3.2.2 Alternative Evaluation and Screening .............. 3-4 
Detailed Analysis of Alternatives .................... .3-5 
3.3.1 Evaluation Criteria for Detailed Analysis ............ 3-6 
3.3.2 Further Definition of Alternatives ............... .3-6 
3.3.3 Individual Detailed Analysis of Alternatives .......... 3-6 
3.3.4 Comparative Analysis of Alternatives .............. 3-8 

LIST OF TABLES 

LIST OF FIGURES 
FIGURE 

1 FEASIBILITY STUDY APPROACH 



1 .O HWRODUCTION 

This document describes the tasks associated with conducting treatability studies, pilot 

testing, and Feasibility Studies 0;s) at the NETC-Newport sites. A plan for conducting 

treatability studies is presented initially. A discussion of the FS process follows. 
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2.0 TREATABILITY STUDY/PILOT TESTING PLAN 

While treatability study/pilot testing may be appropriate for some of the NETC-Newport 

sites, initiation of the Feasibility Study process, specifically the initial development and screening 

of remedial alternatives, allows for a more focused application of such testing. Currently, no 

sites are considered to be adequately characterized to allow for the identification of applicable 

treatability studies. Additional environmental sampling will provide added information on 

ambient or background conditions or the extent of contamination. This additional information, 

along with the preliminary scoping of remedial alternatives within the Feasibility Study process, 

will allow for a better definition of applicable technologies. Since treatability studies for certain 

technologies can be costly, it is essential to limit the number of technologies being considered 

prior to the initiation of such studies. As part of this task, TRC-EC project team members will 

meet with Navy/NETC-Newport representatives including Technical Review Committee 

Members to discuss the need for and suggested scope of the treatability studies. The meeting 

will be scheduled once the preliminary Phase II analytical results are available and preliminary 

remedial alternative scoping activities have been conducted, 

This section will discuss in a preliminary nature those sites which may require treatability 

study/pilot testing in the future, and potential remedial technologies which may require 

treatability study/pilot testing to demonstrate their applicability at a given site. A review of 

Phase I RI analytical data and the results of the Phase I Risk Assessment with respect to 

chemical-specific, enforceable ARARs (e.g., MCLs) and acceptable risk levels (e.g., 1 x lo4 

for carcinogenic risks and a hazard index of less than 1 for noncarcinogenic risks) provides a 

preliminary indication of the types of contaminants which may require treatment at the various 

NETC-Newport sites. 

For soil contaminants, no enforceable chemical-specific ARARs have been identified. 

Therefore, for this preliminary evaluation, the results of the Phase I Risk Assessment are used 

to identify potential sites and contaminants requiring remediation. The soil contaminants which 

were detected at all four sites at levels associated with risk estimates which exceed acceptable 

risk levels include arsenic and PAHs. Antimony, cadmium, chromium, copper, manganese, 

mercury, thallium, and zinc were all detected at levels which pose risks in excess of acceptable 

levels. 
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For ground water, the MCLs for aluminum, beryllium, cadmium, iron, manganese, and lead 

were the most commonly exceeded MCLs at the various sites (exceeded at all four sites, 

respectively). The following analytes were also detected at levels exceeding MCLs, ahhough 

less frequently: chromium, nickel, arsenic, xylene, antimony, mercury, zinc, benzene, 

ethylbenzene, PCBs, and BNAs. At all five sites, estimated risks exceeded the acceptable risk 

levels associated with ground water exposure/ingestion for arsenic. Analytes which were 

detected more infrequently at levels which result in excess risks include chromium, manganese, 

mercury, thallium, PAHs, 1 , 1-dichloroethane, trichloroethene and vinyl chloride. 

Site 01 has the greatest number of contaminants detected at levels exceeding MCLs (17 

compounds/metals), acceptable ground water-based risk levels (3 compounds/metals) and 

acceptable soil-based risk levels (9 compounds/ metals). Sites 13, and 09 follow in terms of 

exceedances of acceptable regulatory or risk-based levels. 

Based on this preliminary analysis, remedial technologies which offer inorganic treatment 

of soils and/or ground water appear to be the most applicable to NETC-Newport sites. 

Treatability studies could be performed for technologies which are innovative and relatively 

I “._ unproven or for technologies which have a proven record but which require testing to ensure 

remedial action objectives can be achieved. Examples of soil treatment technologies which could 

be applicable to inorganic contaminants and which may require treatability study testing include 

such technologies as soil stabilization, soil washing, or in-situ vitrification. Examples of ground 

water treatment technologies which could be applicable to inorganic contaminents and which 

require treatability study testing include steam stripping, membrane microfiltration, and 

powdered activated carbon treatment (PACF). 
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3.0 FEASIBILITY STUDY PLAN. 

The Feasibility Study (FS) will draw upon existing site characterization data, existing 

remedial treatment process data, existing treatability study data, where available, and baseline 

risk assessment findings to evaluate potential remedial options appropriate to the specific site. 

The methodology to be followed in conducting the FS will conform with the requirements of 

CERCLA, SARA, and the National Contingency Plan (NCP). The U.S. Environmental 

Protection Agency (EPA) interim final guidance document entitled, Guidance for Conducting 

Remedial Investigations and Feasibilitv Studies Under CERCLA, dated October 1988, provides 

a basis for conducting Feasibility Studies in accordance with these requirements. The Feasibility 

Study plan presented below is based upon this guidance. 

To date, the Confirmation Study and the Phase I Remedial Investigation (RI) activities have 

been conducted, providing an understanding of existing site conditions. The proposed Phase II 

RI will attempt to eliminate present data gaps and provide a more comprehensive understanding 

of each site under the Feasibility Study process. Feasibility Studies will be site-specific and will 

be based on the findings of each of the site investigations. They will include a systematic 

evaluation and screening of possible remedial technologies, allowing the definition and 

development of a focused range of comprehensive remedial alternatives, which will provide the 

basis for the selection of a recommended remedial alternative. The overall approach for 

conducting Feasibility Studies is shown in Figure 1. A proposed outline for a Feasibility Study 

is presented in Table 1. Major components of an FS are described below. 

3.1 Identification and Screening of Technologies 

Candidate remedial alternatives will be developed through an identification and screening 

process. This process consists of development of goals of remediation, identification of general 

categories of remedial actions (e.g., treatment, containment, etc.) to be considered, estimation 

of volumes or areas of media to which these general kinds of actions may be applied, 

identification of the technologies applicable to each of the general kinds of actions, and then the 

screening of these technologies on the basis of technical implementability. Each of these process 

steps is discussed in more detail below. 
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3.1.1 Remedial Action Obiectives 

For each medium or operable unit, remedial action objectives will be established for 

protection of human health and the environment. Remediation goals will be derived from 

identified Applicable or Relevant and Appropriate Requirements (ARARs) or from the baseline 

risk assessment and/or ecological assessment. In this way, remedial action objectives will be 

developed on the basis of an integrated analysis of contaminant concentrations, exposure routes, 

and receptor populations. 

3.1.2 General Resnonse Actions 

Once remedial action objectives are defined, qualitative general response actions which are 

capable of meeting these objectives will be identified for each medium. General response 

actions are generic in nature and include such broad measures as treatment, containment, and 

extraction. 

3.1.3 Estimation of Ouantities of Media to be Remediated 

The volumes and areas of media to which the general response actions are to be applied will 

be estimated. Estimates will be based upon the data defining the nature and extent of site 

contamination, as well as the site geology and hydrogeology. 

3.1.4 ds 

The universe of technology types and process options that are potentially applicable to the 

identified general response actions and corresponding estimated quantities of media to be 

remediated will be identified and evaluated. 

The range of identified remedial technologies will be reduced by screening the technology 

types on the basis of technical implementability. The types of contaminants and existing site 

conditions will provide the basis on which to assess the technical implementability of technology 

types. For instance, the physical or chemical nature of the identified contaminants may Ipreclude 

the use of certain remedial technologies. 
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3.1.5 Selection of ReDresentative Technologv Process Options 

Upon completion of the technology screening, the process options associated with each 

remaining technology type will be evaluated with respect to effectiveness, implementability and 

cost. On the basis of this evaluation, a representative process option will be chosen for each 

technology type. This representative process option is then used in the development and 

evaluation of remedial alternatives. 

3.2 DeveloDment and Screening of Alternatives 

A range of remedial alternatives will be developed by combining representative process 

options in a manner which addresses remediation of the site as a whole. Upon development of 

a preliminary range of remedial alternatives, the alternatives are screened in order to reduce the 

number of alternatives which will undergo detailed analysis. This alternative development and 

screening process is discussed in further detail below. 

3.2.1 Assemblv of Remedial Alternatives 

Representative process options will be used to develop a range of remedial alternatives that 

will address human health and environmental risks on a site-wide basis. It is expected that 

approximately eight to twelve preliminary remedial alternatives will be developed. As required 

under SARA, the range of alternatives will include the following categories: 

0 

0 

0 

0 

* 

Alternatives relying primarily on treatment which will reduce the toxicity, mobility, 
or volume of the hazardous substances, pollutants, or contaminants, including an 
alternative which, through treatment, eliminates or minimizes the need for long-term 
management at the site; 

Alternatives that involve little or no treatment but provide protection of human health 
and the environment, primarily by preventing or controlling potential exposures to 
contaminants; 

For alternatives involving ground water response actions, alternatives that attain 
remedial goals within different restoration periods; 

One or more alternatives which involve the use of innovative technologies; and 

The no-action alternative. 
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A general definition of the remedial alternatives is developed at this point to provide a basis 

for the preliminary alternative screening. A description of each alternative is provided which 

includes the following items, as appropriate: 

e 

e 

0 

e 

0 

0 

9 

0 

Locations of areas to be remediated; 
Approximate volumes of each media to be subject to remediation by each technology 
type; 
Sizing and general configuration of extraction and treatment systems or containment 
structures; 
Preliminary treatment process flow rates; 
Spatial requirements for treatment or containment systems; 
Transport distances for discharge or disposal technologies; 
Degree of attainment and general time frames for attainment of site-wide remedial 
action objectives; and 
Institutional restrictions and requirements such as permit requirements. 

Definition of the alternatives also requires an evaluation of potential inter-media impacts, since 

at this point media-specific technologies are combined into alternatives which address multiple 

exposure pathways. 

3.2.2 Alternative Evaluation and Screening 

Once the range of alternatives has been developed, the individual alternatives will be 

evaluated on the basis of effectiveness, implementability, and cost, as discussed below. 

Effectiveness Evaluation 

Each alternative will be evaluated on the basis of the degree of human health and 

environmental protection it offers and the reductions in toxicity, mobility, or volume it is 

expected to provide both in the short-term and the long-term. Short-term effectiveness relates 

to the construction and implementation periods while long-term effectiveness pertains to the 

period following implementation. 

Imolementabilitv Evaluation 

The criterion of implementability serves as a measure of the feasibility of constructing, 

operating, and maintaining an alternative and is dependent on the technical feasibility and 
, .-. /_ 
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administrative feasibility of the alternative. Technical feasibility relates to the ability to 

construct, operate, maintain, and monitor the performance of the remedial components. 

Administrative feasibility relates to the ability to obtain the requisite permits and/or approvals 

from agencies of the government with jurisdiction over the activities involved and the ability to 

obtain the equipment and technical services needed to implement the technologies involved. 

Cost Evaluation 

Preliminary cost estimates will be developed for each alternative by discounting projected 

capital and O&M costs to a common base year. Estimates of projected costs will be based on 

cost curves, generic unit costs, vendor information, conventional cost estimating guides, prior 

estimates for similar configurations of remedial technology, and engineering judgement. 

Emphasis will be given to establishing relative costs of comparative accuracy due to the 

relatively unrefined nature of the alternatives at this point in the FS process. 

Alternative Screening 

Those alternatives that receive the most favorable composite evaluation on the basis of the 

three factors described above will be retained for detailed analysis. Where practicable, the 

retained alternatives will also preserve the range of treatment and containment technologies 

originally developed. Innovative technologies will be carried through the screening process if 

there is a reasonable belief that the innovative technology offers significant advantages over 

conventional technologies. It is expected that the total number of alternatives to be carried 

through the screening process will be in the range of five to eight. 

3.3 Detailed Analvsis of Alternatives 

The alternatives that have been carried through the screening process will undergo detailed 

analysis in order to support the remedy selection process in accordance with CERCLA 

requirements. The results of these analyses will be summarized in an array format to facilitate 

comparisons among the alternatives. Final selection of a remedial alternative will be made 

subsequent to the preparation of the Feasibility Study and will be documented in the Record of 

Decision (ROD). 
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3.3.1 Evaluation Criteria for Detailed Analvsis 

Detailed analysis of alternatives in the feasibility study will be based upon evaluatioln of the 

following seven criteria: 

1) Overall protection of human health and the environment; 
2) Compliance with ARARs; 
3) Long-term effectiveness and permanence; 
4) Reduction of toxicity, mobility, or volume; 
5) Short-term effectiveness; 
6) Implementability; and 
7) cost. 

Two additional criteria, state acceptance and community acceptance, will also be taken into 

consideration following completion of the Feasibility Study and associated public comment 

period, and will be addressed in the ROD. 

3.3.2 Further Definition of Alternatives 

Alternatives will be further defined as necessary to enable the evaluation criteria to be 

applied consistently and to enable cost estimates to be developed within the desired accuracy 

range of +50 percent to -30 percent. 

3.3.3 Individual Detailed Analvsis of Alternatives 

Each alternative will undergo detailed evaluation relative to the seven criteria listed above. 

For each evaluation criterion, the general scope of the evaluation is described below. 

Overall Protection of Human Health and the Environment 

This criterion provides an overview of whether the alternative is protective of human health 

and the environment. It is based on other evaluation criteria, including long-term effectiveness 

and permanence, short-term effectiveness and compliance with ARARs. The way in which an 

alternative addresses the previously identified site risks through the use of treatment, 

engineering, or institutional controls is evaluated. In addition, consideration is given to any 
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short-term risks and/or cross media impacts that may be associated with the implementation of 

an alternative. 

Compliance with ARARs 

This evaluation criterion addresses the manner in which the alternative complies with 

contaminant-specific, location-specific, and action-specific ARARs. The ARARs that apply to 

each alternative will be identified, and the manner in which the alternative meets the 

requirements of the ARAR will be described. When an ARAR will not be met, justification for 

a waiver that satisfies the requirements of CERCLA will be presented. 

Long-Term Effectiveness and Permanence 

This criterion addresses the degree of long-term risk that will be posed by treatment 

residuals, contaminated media, and/or untreated wastes remaining at the site after remedial 

response objectives have been met and the effectiveness and reliability of controls, if any, used 

to manage these risks. 

Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 

This element of the detailed analysis focuses on the extent to which the alternative employs 

treatment technologies that permanently or significantly reduce toxicity, mobility, or volume of 

contaminated media as a principal element. The degree of treatment provided by the alternative, 

the irreversibility of the treatment, and the type and quantity of residuals remaining after 

treatment are discussed. 

Short-Term Effectiveness 

Short-term effectiveness relates to the human health and/or environmental impacts which 

result during the construction and implementation phases of the remediation, and the degree to 

which such impacts are controlled. This evaluation will encompass short-term impacts on the 

surrounding community, occupational impacts on workers engaged in construction and/or 

implementation activities, and short-term impacts on the environment. The time period required 

to meet remedial action objectives will also be estimated. 
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Imnlementabilitv 

This criterion considers the technical and administrative feasibility of implementing the 

alternative. As in the preliminary alternative screening, the technical feasibility of construction 

and operation, the administrative feasibility of obtaining permits and coordination with regulatory 

agencies, and the availability of the remedial services, materials, and personnel experienced in 

providing the services will be considered. 

,I, “-. 

Cost estimates will be developed in conformance with the procedures contained in the U.S. 

EPA guidance document entitled, Remedial Action Costing Procedures Manual, dated September 

1985. Estimates of the magnitude and timing of direct capital, indirect capital, and O&M costs 

will be made and future costs will be discounted to the present in order to calculate a present 

worth cost estimate for each alternative. The detailed and comprehensive information base 

available from the RI are expected to enable the formulation of cost estimates that fall ,within a 

range of accuracy of +50 percent to -30 percent. Factors which may limit the accuracy of the 

cost estimates, such as conflicting field data or uncertainties in the time required to reach 

remedial objectives, will be identified. A cost sensitivity analysis will be performed in which 

the impact of variations in design assumptions will be evaluated. Where there is sufficient 

uncertainty associated with the basic assumptions used to develop an individual cost, the 

assumptions will be varied and the overall impact on the total estimated cost will be calculated. 

3.3.4 Comoarative Analvsis of Alternatives 

Upon completion of the individual analyses of alternatives, a comparative analysis of 

alternatives will be conducted. Thus the relative performance of each alternative in relation to 

each of the seven evaluation criteria will be assessed. In this way the major tradeoffs to be 

weighed in the alternative selection process will be identified. 
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4.1 Introduction 
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Analysis 
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